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ABSTRACT
This exploratory study examines the assessment of digital literacy in higher
education using Kurtz and Peled’s (2016) digital literacy framework and assessment
instrument. As information and communications technologies have grown over the last
part of the 20th century and the first part of the 21st century, so has the socio-cultural
environment (Kurtz & Peled, 2016; Roxin & Rusitoru, 2016). Literacy has grown from a
simple concept involving the ability to read and write to a complex concept that includes
many more competencies. A review of the literature shows the emergence of many new
literacies (Šorgo, Bartol, Dolničar, & Podgornik, 2016). While much is written about new
literacies in general, little is written specifically on the assessment of digital literacy
(Ainley, Schulz, & Fraillon, 2016; Literat, 2014; & Mills, 2010). At the same time,
institutions of higher education are attempting to align their educational objectives with
the ever evolving digital landscape. The two questions driving this research are:
(1) Based on Kurtz and Peled’s (2016) digital learning domains, how digitally
literate are Messiah College’s first year undergraduate students? and
(2) How do supporting digital files and text reflections and explanations extend
Kurtz and Peled’s (2016) instrument assessing digital literacy?
Using an embedded mixed methods approach, participants of this study are Messiah
College’s first year students who completed a survey instrument with quantitative and
qualitative data collection components. Analysis included descriptive statistics
calculations of the quantitative data, and qualitative content analysis (QCA) of the
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qualitative data. Results indicated Messiah College’s first year undergraduate students in
the 2016-2017 academic year were digitally literate with a majority of students
responding positively to six of seven of Kurtz and Peled’s (2016) digital learning
domains (DLDs). One of the seven DLDs, information management, received an
unacceptable reliability score of  = 0.53. The qualitative data: (a) added a layer of
supporting evidence for all but one of the DLDs, information validation; (b)
demonstrated digital literacies complexity; and (c) presented an additional relevant
category, emotion; extending Kurtz and Peled’s quantitative assessment. A synthesis of
the quantitative and qualitative components extended the independent results providing a
detailed assessment of first year students’ digital literacy. This detailed assessment
supported a prioritization of the DLDs informing Messiah College of areas where
additional programing may help support and improve students’ digital literacies.
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CHAPTER ONE: BACKGROUND
Literacy has expanded from reading and writing print based materials to a fluid
concept that includes: (a) active participation in a digital society (Hobbs, 2010; & Literat,
2014); (b) an understanding of legal, social and ethical issues in digital environments
(Kurtz & Peled, 2016); and (c) social responsibility in digital environments (Kurtz &
Peled, 2016). Digital literacy is just one of the many new literacies discussed in
educational literature in the 21st century. Changes in information and communications
technologies (ICTs) and the digital landscape have driven the changes in how literacy is
defined. Educational institutions must align their goals and objectives with the changing
digital landscape. Relevant, guiding principles provide a sound framework by which
educators are better able to craft meaningful activities for students growing up in and
living in a digital media participatory culture (Johnson et al., 2016). This research
explored the digital literacy proficiency of first year undergraduate students at Messiah
College, to provide baseline data to the College to support efforts to revise guiding
educational principles that are, in part, outdated and irrelevant to the current environment.
Introduction
Messiah College, founded in 1909, is a private Christian College located in
Mechanicsburg, Pennsylvania with 2,788 undergraduate students and 517 graduate
students offering over 80 undergraduate majors and 19 graduate-level degree and
certificate programs (Messiah College, 2016). The College’s Strategic Plan for 20162020 includes language that supports a review of the undergraduate College Wide
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Educational Objectives (CWEOs). Specifically, the Plan states, “Messiah College will
prepare educators to cultivate appropriate teaching and learning outcomes that meet the
needs of a changing student body” (see Appendix A, Theme 3). This goal includes an
action step to “review and revise the College Wide Educational Objectives in light of the
changing environment with attention to digital proficiency and intercultural
competencies” (Appendix A, Theme 3, Goal 3). The inclusion of digital proficiency
competencies in the strategic plan signifies these competencies as a high priority for the
College to address in coming years. Meshing mission statements and strategic plans with
the socio-cultural environment, and engaging curricula with digital literacies has become
“one of the most pressing concerns of higher education today” (emrecaglayan, 2016,
Third para.). Johnson et al. (2016) state, “Through the creation of frameworks, higher
education leaders are helping students and faculty learn skills for working in a digital
society” (p. 25).
A closer look at contemporary society sheds light on why Messiah College chose
to prioritize a review of the CWEO’s with attention given to digital proficiency. Societies
are fluid (Martin, 2006). They evolve by, with, and for the citizens that participate in
them. Dewey (1916) referred to a society as “an organic union of individuals” whereby
citizens must be ready, able and willing to utilize the tools available to them to “act
economically and efficiently” (Article I). An accelerated use of information and
communications technologies (ICTs) in society and in education (Greenberg & Zanetis,
2012; Yousef, Chatti, & Schroeder, 2014) has helped create a participatory culture
mindset increasing collaboration and knowledge sharing beyond local communities
(Jenkins, Clinton, Purushotma, Robinson, & Weigel, 2006). Such active participation in a

3
contemporary global society with support from ICTs can increase common values held
within a group. However, as Dewey (1916) noted, “social return [must] be demanded
from all and … opportunity for development of distinctive capacities [must] be afforded
all” (p. 142). It is therefore, important that education supports student engagement in this
participatory culture through the ICTs available in this contemporary digital age.
Literacy, a necessary competency for active participation in society, has expanded
from reading and writing of printed text to a skillset that includes many more higher
order outcomes. Many terms have been associated with new literacies, including
information, media and digital literacy, and these literacies overlap in many ways (Šorgo,
et al., 2016).
Information literacy evolved from a need that supports the abilities to (a)
recognize a need for information, (b) access, evaluate and use information, and (c)
understanding social connections among sources. These skillsets grew from needs
associated with the use of library resources (Association of College and Research
Libraries, 2016; Chartered Institute of Library and Information Professionals, 2013).
Media literacy focuses on the medium, or tool, used to create and communicate a
message (Jolls & Wilson, 2014). Like information literacy, accessing and evaluating
information is valued (Martens, 2010; Rogow, 2011) as is collaboration in a participatory
culture (Jenkins et al., 2006). The National Association for Media Literacy Education
(2007) supports developing skills that include: (a) inquiry, (b) self-expression, and (c)
critical thinking.
Digital literacies, the new literacy that is the focus of this research, includes
multiple overlapping competencies similar to information and media literacy. Goodfellow
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(2011) referenced digital literacy as a framework with sociocultural underpinnings, and
Tan (2013) sees it as a skillset that includes the act of establishing the authority of
material. Kurtz and Peled (2016) make an important distinction for digital literacies,
arguing these literacies “are valuable only insofar as they are capable of evolution in light
of changing technical, social, economic, cultural, and educational contexts” (p. 147).
While much is written about the need for education to focus on skillsets and
competencies associated with these ever evolving new literacies, limited assessment
instruments exist (Boh Podgornik, Dolnicar, Šorgo, & Tomaž, 2015; Kurtz & Peled,
2016; Literat, 2014; Mills, 2010; Walsh, 2010). Most of the limited emerging instruments
consist of self-reports created around different conceptual frameworks. Literat’s (2014)
instrument on new media literacy (NML) measures individuals’ “NML skills, media
exposure, digital participation, and civic engagement,” (p. 15) and takes into account both
online and offline student behaviors.
Kurtz and Peled’s (2016) instrument measures students’ digital literacies within
seven digital learning domains (DLDs) identified as: (a) information research and
retrieval, (b) information validation, (c) information management, (d) processing and
presentation of information, (e) team-based learning in digital environments, (f)
awareness of digital integrity, and (g) social responsibility. Their DLDs, were developed
based on a theoretical conceptual framework, and reviewed by “six expert researchers in
the educational technology field and seven graduate students of ICT learning at the
College of Academic Studies in Israel” (p. 148).
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Purpose
Society’s improving ICTs and growing participatory culture provide the general
social context for this research within a higher education institution. Revising the
outdated policies and frameworks that guide processes within educational institutions is
necessary for maintaining relevance in changing times. From accreditation practices to
teaching and learning practices, change is a common theme as Ewell (2015) explains:
As demonstrated by the past ten years, change can happen quickly and become
transformational before those who experience it become aware of the fact. After
all, tools that are now taken for granted, ranging from Google to GoToMeeting,
were only created in the last decade. This makes it all the more imperative that
higher education policy leaders quickly but carefully identify the implications
behind current trends and to remake quality assurance structures and practices
more suited to emerging realities. (p. 9)
The purpose of this research is to support Messiah College in its attempt to revise
its College Wide Educational Objectives (CWEOs) with a focus on digital proficiency.
The use of an existing scale to measure students’ digital literacy proficiency is a first step
toward achieving this goal. Use of this scale will guide the College toward determining
an acceptable digital proficiency, or level of mastery of the digital age, providing a target
the College may strive to achieve.
In addition, by measuring first year students’ digital literacy proficiency using
Kurtz and Peled’s (2016) digital literacy assessment instrument, Messiah College will
gain insight on student competencies related to seven DLDs. Assessing the strengths and
weaknesses of these students as they relate to each DLD will help identify areas in which
incoming students require the most support. This baseline data will be valuable to the
College as it works toward building educational outcomes that are in sync with the digital
and socio-cultural landscape. Relevant CWEOs provide a supporting framework for
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educators as they develop program and course objectives, and design student learning
activities to improve student learning.
Finally, this exploratory embedded mixed-methods study expands the limited
research currently available on the assessment of digital literacies. Adding a qualitative
component to Kurtz and Peled’s (2016) quantitative self-assessment survey instrument
provides a descriptive and interpretive analysis that is not possible with quantitative data
alone (Creswell & Plano Clark, 2011). Meaning constructed from these data supports the
work aimed toward achieving Messiah College’s goal of improving teaching and learning
outcomes with a focus on digital proficiency, and increases general knowledge about the
assessment of digital literacies.
Research Questions
This research describes the digital literacy proficiency of students from data
collected through a self-assessment instrument, and explores students’ digital artifacts
and open-ended text reflections and explanations demonstrating their digital literacies.
The following questions will guide this research:
(1) Based on Kurtz and Peled’s (2016) digital learning domains, how digitally
literate are Messiah College’s first year undergraduate students? and
(2) How do supporting digital files and text reflections and explanations extend
Kurtz and Peled’s (2016) instrument assessing digital literacy?
Research Design
This study follows a mixed-method design, using a survey instrument to collect
quantitative and qualitative data from volunteer participants (Creswell & Plano Clark,
2011). First year students above the age of 18 represent the target population. Participants
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rated themselves on a 5 level Likert-type scale on 54 performance statements and
provided a digital file that they believe demonstrates their digital literacy proficiency. In
addition, students included reflective statements and explanations as additional
qualitative data. Analysis included descriptive statistics (Hatcher, 2013) and qualitative
content analysis (Saldaña, 2016; Schreier, 2012).
Summary
Information and communications technologies (ICTs) are transforming society
(Greenberg & Zanetis, 2012; Yousef et al., 2014). Changing socio-cultural environments
are influencing educational institutions, increasing the need for transforming strategic
plans, guiding institutional documentation, and educational objectives to maintain
practices that are relevant to society (Ewell, 2015). Results from this embedded mixed
methods exploratory study will inform members of the Messiah College task force
shepherding the Strategic Plan toward completion, providing a better understanding of
digital literacies and how first year students assess themselves in seven digital learning
domains (DLDs), supporting the alignment of educational objectives to student needs.
In addition, this research extends what knowledge currently exists in the
educational community on the assessment of digital literacies. There is a need for further
research on new literacies and the assessment of new literacies specifically (Boh
Podgornik et al., 2015; Kurtz & Peled, 2016; Literat, 2014; Mills, 2010; Walsh, 2010).
Emerging instruments described further in Chapter two are reported to be reliable.
However, further testing and verification of instruments is required as these instruments
are not yet verified through multiple studies. Specifically, there are few tools that can
assess digital literacy, a literacy for the digital age (Gilster, 1997). While Kurtz and Peled
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(2016) developed a self-assessment instrument that is reported to be reliable, this
instrument is in need of further evaluation. Using Kurtz and Peled’s (2016) instrument
this study supports Messiah College as it works toward improving the CWEOs with a
focus on digital proficiency and extends knowledge on the assessment of digital literacies
for the educational community.
Chapter two begins with a review of the literature associated with the growth of
information and communications technologies (ICTs) over the last part of the 20th
century and first part of the 21st century and the effects of the growth of ICTs on the
sociocultural landscape leading to multiple new definitions for literacy. A review of
digital literacy, specifically, follows. Chapter two concludes with a review of the studies
assessing new literacies.
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CHAPTER TWO: LITERATURE REVIEW
This literature review begins with an historical account of the evolution of digital
literacy. This historic account includes the growth of information and communications
technologies (ICTs) and the expanding definition of literacy. A synthesis of the literature
on new literacies, specifically digital literacy, follows. Many authors articulate the
concepts they believe are integral to new literacies as skill sets or competencies. Kurtz
and Peled’s (2016) seven digital learning domains provide a framework for the synthesis
of the many competencies discussed in the literature. Finally, a review of empirical
studies involving assessment instruments developed to measure new literacies concludes
this Chapter.
Digital literacy includes more than simply the ability to read and write with digital
media. It includes awareness of rights, responsibilities, and etiquette required for ethical
active participation within a given social context in a digital society (Hobbs, 2010;
Janssen et al., 2013; Kurtz & Peled, 2016; Park, 2016; Ribble, 2016; & Roxin &
Rusitoru, 2016). Digital literacy highlights information access and the validation of
information through critical thinking, analysis and evaluation (Gilster, 1997; Hobbs 2010;
Janssen et al., 2013; Kurtz & Peled, 2016; Rheingold, 2012; & Ribble, 2016). In addition,
having the ability to learn about and navigate the multiple systems and formats from
which information is created and presented in this digital age is integral to digital literacy
(Gilster, 1997; & Janssen et al., 2013). Finally, digital literacy includes the ability to
collaboratively and creatively produce new content in multiple forms and the ability to
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share new content with other members of society (Kurtz & Peled, 2016; Mills 2010, Park,
2016; & Roxin & Rusitoru, 2016). This abstract literacy originated in the last part of the
20th century alongside information and communications technologies (ICTs).
Evolution of Digital Literacy
Information and communications technologies (ICTs) have transformed socioeconomic and socio-cultural environments around the globe. Cultures and economies are
in many ways defined by their use of ICTs (UNESCO, 2016). This section synthesizes
the growth of ICTs and briefly describes emerging new literacies resulting from the
evolving ICTs in society. This discussion on transforming ICTs in society and the
expanding philosophies surrounding what it means to be literate provides a backdrop for
a more thorough discussion on digital literacy, specifically, in the following section.
Information and Communications Technologies (ICTs)
The acceleration of information and communications technologies (ICTs) over the
last half of the 20th century and initial decades in the 21st century is facilitating a shift in
nearly all socio-cultural elements around the globe (Jenkins et al., 2006). Beginning with
commercial radio and television broadcasts in the early part of the 20th century ICTs grew
to include portable video cameras available to the individual consumer that were capable
of recording audio and video (Snelson & Perkins, 2009). The development of the Internet
and an ever growing number of digital ICTs followed (Gilster, 1997). Eighty-three
percent of contemporary students in higher education agree that technology will play an
important role in their future careers (The Educause Center for Analysis and Research,
2016). Baller, Dutta, and Lanvin (2016) define the digital (3rd) revolution as one with
increasing “global, digital communications; low-cost processing and high density data
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storage; and an increasingly connected population of active users of digital technologies”
(p. 3). Building on the “infrastructure of the digital [3rd] revolution” (p. vii), they explain
the fourth industrial revolution as a change society, one that is built on the backbone of
current ICTs that will transform society in exponential ways. This transformation has
spurred new thinking related to the traditional definition of literacy.
New Literacies
New literacies emerged in large part from the transformations in information and
communications technologies (ICTs) and expanding knowledge society (Sharma, Fantin,
Prabhu, Guan, & Dattakumar, 2016). While early conversations regarding how literacy
should be defined began in the mid-twentieth century, interpretations continue to be fluid.
Many novel literacy concepts have been put forward in response to the new social
and technological environments. Some are independent and novel, such as digital
literacy and information fluency, whereas others are compound concepts such as
multiliteracies, transliteracy and media and information literacy (MIL) (Lee,
2013, p. 4).
“Terms such as digital, media and information literacy are used to describe the recent
and future knowledge and skills required to allow an individual to navigate media- and
information-rich environments” (Šorgo et al., 2016, p. 2).
As early as the 1960’s Debes put forth the need for individuals to actively
participate in their interpretation of visuals (Association of American Colleges and
Universities, 2002; Blummer, 2015). Debes’ idea remains valid and integral to other
interpretations, including information and media literacies, two new literacies that align
closely with digital literacy. A discussion follows on information and media literacies
specifically.
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Conceptually, information literacy (IL) includes the ability of individuals to find
the truth in documents, and focus on a document’s relevance, reliability, validity,
timeliness, accuracy, and completeness (Lau, 2013), and has had a strong association
with academic libraries. IL, evolved from skillsets needed in libraries that support
information access from books, periodicals, and media archives (Keeffe, 2016). It is
explained, more recently, as a literacy that involves knowing when and why to access
information, where to find information, and how to evaluate, use, and communicate it in
an ethical manner (Chartered Institute of Library and Information Professionals, 2013).
The Association of College and Research Libraries (2016) and Kurbanoglu, Akkoyunlu,
and Umay (2004) articulate an additional skill set, the ability to recognize the need for
information prior to finding or locating the information. The Association of College and
Research Libraries (ACRL) also embraces the need for information literate individuals to
understand social connections and implications among sources. While Klomsri and Tedre
(2016) and Lau (2013) describe the need for IL as an over-arching literacy, Keeffe (2016)
presumes other ICTs and digital literacies will remain the focus in this current
transforming knowledge economy.
Media literacy focuses more on the messages that are presented through different
media (Lau, 2013). Jolls and Wilson (2014) explain each medium, tool, communication
outlet, or “form through which a message is conveyed … has its own technological
‘grammar’ or bias that shapes and creates a message in a unique way” (p. 69). Jolls and
Wilson (2014) further explain how media transform a topic and provide a vehicle by
which to represent, symbolize, and package communications. They include the need for
an individual to deconstruct and construct meaning from the message and media.
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Additional supporting competencies of media literacy include the ability of an individual
to access, analyze, evaluate, create, or produce, and distribute messages within a global
society (Hobbs, 2010; Martens, 2010; Rogow, 2011).
Media literacy also includes the ability to form social connections through active,
collaboration in a participatory culture (Jenkins et al., 2006) supporting critical
investigations and the formation of new knowledge (Jolls & Wilson, 2014). Media
literate individuals, Martens (2010) declares, “take an active rather than a passive role in
acquiring new knowledge and skills. In this way, they become fully able to participate as
critical consumers and citizens in a media-saturated society” (p. 6). The National
Association for Media Literacy Education (2007) states, “the purpose of media literacy
education is to help individuals of all ages develop the habits of inquiry and skills of
expression that they need to be critical thinkers, effective communicators and active
citizens in today’s world” (p. 1). Table 2.1 synthesizes the ideas described in this section
as they relate to information and media literacy.
Table 2.1

Focus
Application
Abilities

Social
Connections

A Comparison of Ideas Related to Information and Media Literacy
Information Literacy
Relevance, reliability, validity,
timeliness, accuracy, completeness
Ability to apply information for
problem solving
Knowing when, why, where, and
how to use ethically;
Critical thinking
Understanding social context;
Effective use of information

Media Literacy
Message presented through
different media transform topic
Ability to producing new
knowledge
Deconstructing and constructing
meaning;
Critical thinking
Collaborative learning;
Sharing; Active citizenship
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New literacies have moved beyond the core skills of reading and writing into a
complex constellation of competencies that include the ability to not only find and read
resources, but critically analyze each resource, make new meaning, share new knowledge
in multiple forms, and actively participate in society. Lankshear and Knobel (2007)
contend, new literacies are “ways of generating, communicating and negotiating
meaningful content … [beyond text] … within contexts of participation” (p. 224).
Information and media literacy, regardless of different terminology, are closely linked in
the literature and often used interchangeably with digital literacy (Ainley et al., 2016;
Hobbs, 2010). Hobbs (2010) makes clear that digital and media literacies provide an
expansion of the classic definition of literacy, and do not supplant it, and she makes a
case for propelling both digital and media literacies, which she defines as a “constellation
of life skills” (p. vii), into the mainstream. Ainley et al. (2016) express a similar point of
view affirming digital literacy is required for participation in a knowledge economy and
information society. A closer look at digital literacy follows in the next section.
Digital Literacy
Gilster (1997) introduced digital literacy as a literacy for the digital age, and
shares his concern for society as individuals learn how to navigate in this collaborative,
interactive, participatory environment that is so different from passive, consumptive
practices of the past. Entering the second decade of the 21st century, digital literacy
became more frequently referenced in the literature. In her work with new literacy
studies, Mills (2010) recognizes the “digital turn,” a shift toward digital literacies, and
explains “knowledge and literacy practices are primarily seen as constructions of
particular social groups, rather than attributed to individual cognition alone” (p. 247).
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This proposal of the interpretation of digital literacy being constructed by different social
groups exposes the complexity of digital literacy and the difficulties integral to
developing a consistent set of competencies for a more global society.
Even though conceptualizations of digital literacy by the authors included here are
complex, they do have overlapping features. After briefly addressing digital literacy’s
core concepts outlined by multiple authors in the field, Kurtz and Peled’s (2016) digital
literacy framework synthesizes the overlapping features of digital literacy.
Core Concepts
In her call to action, Hobbs (2010) raises the need for people to have “the ability
to access, analyze and engage in critical thinking about the array of messages they
receive and send in order to make informed decisions about the everyday issues they face
regarding health, work, politics and leisure” (p. vii). Digital and media literacy, Hobbs
asserts, improves through deep collaborative engagement with ideas and information in
socio-cultural life. Rheingold (2012) explains, digital literacies include the social
competency to work effectively and collaboratively with others, and the ability to be
mindful of information and representations (media) so as to filter the irrelevant
information that is so prevalent. Rheingold (2012, p. 3) states,
as people who are trying to get along day to day in a hyperscale, warp-speed
civilization that seems so often to be beyond anyone’s control, digital literacy is
something powerful we can learn as well as exercise for ourselves and each other.
In their attempt to provide clearer insight to digital literacy, Janssen et al. (2013)
completed a Delphi study that included idea generation from 95 experts, aggregated
through content analysis and refined with further comment from the experts. The
following twelve competencies resulted:
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(a) general knowledge and functional skills,
(b) use in everyday life,
(c) specialized and advanced competence for work and creative expression,
(d) technology mediated communication and collaboration,
(e) information processing and management,
(f) privacy and security,
(g) legal and ethical aspects,
(h) balanced attitude towards technology,
(i) understanding and awareness of role of ICT in society,
(j) learning about and with digital technologies,
(k) informed decisions on appropriate digital technologies, and
(l) seamless use demonstrating self-efficacy.
Janssen et al. (2013) describe areas (d, e, f, g, h, and i) as relevant for all uses of
digital technologies on a day to day basis; they describe other areas as moving from
specific lower order skills (a, b, and c) to more self-directed higher order thinking skills
(j, k, and l). They note, “the digitally competent person demonstrates self-efficacy and
seamless use of digital technologies” (p. 478), and they argue for the inclusion of
attitudes in addition to knowledge and skills in their list of competencies. More recently,
the definition of digital literacy has expanded to include security, concern for an
individual’s rights, responsibilities, and etiquette (Ribble, 2016), as well as computational
thinking (Park, 2016).
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A Digital Literacy Framework
Kurtz and Peled (2016) with the help of six researchers in the field of educational
technology and seven graduate students in the field of ICT identified seven digital
learning domains (DLDs).


Information Research and Retrieval



Information Validation



Information Management



Processing and Presentation of Information



Team-based Learning in Digital Environments



Awareness of Digital Integrity



Social Responsibility

These DLDs establish the framework for the self-assessment tool used in this research.
The digital competencies and conceptual items described by: Gilster, 1997; Hobbs, 2010;
Mills, 2010; Rheingold, 2012; Janssen et al., 2013; Ribble, 2016; Park, 2016; and Roxin,
and Rusitoru, 2016 easily map to the DLDs developed by Kurtz and Peled (2016).
Therefore, the organization of competencies and skill sets described in this section follow
Kurtz and Peled’s seven DLDs.
Information Research and Retrieval
Foundational to most new literacies, is the ability to seek and find information
within digital sites (Gilster, 1997; Hobbs, 2010; Kurtz & Peled, 2016; Ribble, 2016). This
most basic skill expands to include initial considerations for actual need for information
and know how related to searching digital systems. Kurtz and Peled (2016) address this
initial ability to identify and articulate the need of information, a task required prior to a
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search. In addition, Janssen et al. (2013) address the need for informed decisions
supporting the use of appropriate digital technologies for researching.
Information Validation
Information Validation is a digital learning domain that, while foundational, can
be a more cognitively demanding skill than Information Research, Retrieval, and
Management. Not only do Kurtz and Peled (2016) support the ability to determine a
source’s credibility, they also include the skill required to determine if the information
will meet the intended needs of a given task. Critical thinking is required (Gilster, 1997;
Park, 2016; Rheingold, 2012), as is mindful reflection (Gilster, 1997; Rheingold, 2012)
and the ability to problem solve (Roxin & Rusitoru, 2016). A digitally literate individual
must be able to analyze, evaluate, understand, and reflect on a given task and the
information required to meet the need (Gilster, 1997; Hobbs, 2010).
Information Management
Kurtz and Peled (2016) describe information management from a very basic level
referencing the ability to organize digital files. Like Information Research and Retrieval,
this is another foundational skill to many new literacies. However, Gilster (1997) and
Janssen et al. (2013) extend this foundational concept a bit further. They speak of the
need for self-efficacy of an individual in the ability to seamlessly navigate in a digital
environment, while at the same time having the ability to process information received
from multiple formats. They also express the need for digitally literate individuals to have
the ability to learn about and with digital technologies, an increasing necessity as
available technologies are evolving rapidly.
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Processing and Presentation of Information
At its most basic level, processing, managing, and presenting information
involves content creation and knowledge assembly (Gilster, 1997; Hobbs, 2010; Park,
2016). Hobbs (2010) explains active participation in digital literacy practices “cultivate[s]
an active approach to the process of meaning making” (p. 31). Yet, digital literacy
includes more, moving beyond basic representation toward the use of multiple forms of
digital media for creative expression (Janssen et al., 2013; Kurtz & Peled, 2016; Mills,
2010; Roxin & Rusitoru, 2016). There is, Janssen et al. (2013) note, an intricate
relationship between digital technologies and creative expression.
Team-based Learning in Digital Environments
Team-based learning, like social responsibility links to the need of individuals to
work collaboratively in this participatory culture. Kurtz and Peled (2016) look closely at
individual team-members’ awareness of their role and the roles of other team-members
and the alignment of individual roles for the work of the group. Concern for collaborative
engagement and the ability to construct social groups (Mills, 2010; Rheingold, 2012) as
well as having the ability to share individual thoughts with group members (Gilster,
1997; Hobbs, 2010; Kurtz & Peled, 2016) are noted in the literature as being important
competencies of digital literacy. In addition, Janssen et al. (2013) and Park (2016) refer
specifically to the abilities of individuals to participate in technology mediated
communication and collaboration within a group.
Awareness of Digital Integrity
Digital integrity encompasses the knowledge of common practices and
compliance with copyright and the legal and ethical aspects associated with the use of
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digital media including awareness and understanding of Creative Commons licenses and
how to provide attribution (Gilster, 1997; Hobbs, 2010; Kurtz & Peled, 2016). In similar
fashion, Janssen et al. (2013) include privacy and security, and legal and ethical aspects
as competencies of digital literacy. They state, the following for each respectively,
The digitally competent person has the capacity to protect personal data and take
appropriate security measures; [and] the digitally competent person behaves
appropriately and in a socially responsible way in digital environments,
demonstrating awareness and knowledge of legal and ethical aspects on the use of
ICT and digital content. (Janssen et al., 2013, p. 477)
Park (2016) provides details specific to digital literacy and security including: password
protection, internet and mobile security related to hacking, scams, and malware detection.
Social Responsibility
Social responsibility is a key component necessary for life in a participatory
culture (Jenkins et al., 2006) in this emerging fourth industrial revolution driven by the
digital economy (Baller et al., 2016). Kurtz and Peled (2016) describe social
responsibility as an awareness of threatening situations and understanding of social
consequences related to one’s actions as do Ribble (2016) and Roxin & Rusitoru (2016)
who refer to the need for social awareness and concern for individual rights and
responsibilities. Social etiquette that is necessary in all social groups, even those that are
online, is also considered as standard of conduct (Ribble, 2016) and is comparable to
Hobbs’ (2010) identified need for making responsible choices with social actions. Park
(2016) separates what she refers to as digital emotional intelligence form digital literacy
in a broader conversation on digital skills. She refers to the need for an emotional
awareness, self-regulation, and empathy for others. It is with an awareness and
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understanding of the role of ICT in society that individuals are able to balance their
perceptions of and actions with ICT in society (Janssen et al., 2013).
Navigating this knowledge economy and information society involves many
complex abilities. Digital literacy is multifaceted because it involves the use of ICTs
which are transforming at an exponential rate and it includes social responsibilities and
team-based learning that evolve given the time, place, context and participants involved.
Even the learning domains described here overlap when applying them to a particular
context. Figure 1 represents the many overlapping points outlined here and provides a
visual reference of how the competencies described in the literature align with Kurtz and
Peled’s (2016) digital learning domains.
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Figure 1.

DL Competencies: Categorized by Kurtz and Peled’s 7 DLDs

23
Assessment Instruments
While active development of a common language defining digital literacy has
been under way for the last decade, assessment instruments are only recently emerging
(Ainley et al., 2016). The challenges associated with a shift from defining competencies
conceptually to measuring competencies empirically abound. This challenge of shifting
from conceptual clarity of digital literacy to the assessment of digital literacy is a result of
the fluid ICT environment, and is in part due to the many voices and interpretations of
new literacies that have led to industry tensions related to literacy’s boundaries,
pedagogical concerns, and digital practices (Mills, 2010). Ainley et al. (2016) emphasize
these challenges in assessment development noting the breadth of skills from basic to
advanced ICT usage and the breadth of contexts. These challenges are relevant to global
assessment as well as more local assessments.
Regardless, “valid, reliable, practical assessments of 21st century skills are
needed” (Dede, 2010, p. 54). Mills (2010) calls for new innovative assessment models for
contemporary times. She claims authentic digital literacy practices in social contexts are
missing from assessments of conventional literacy, and affirms mixed methods
approaches for improving empirical studies, aiding in the transformation of these new
literacies.
Mills (2010) is not alone in her call for assessment measures. Walsh (2010) also
calls for additional research on assessment criteria related to these new literacies, as do
Jocius (2013) and Hung, Chiu, and Yeh (2013). In her qualitative study with high school
students Jocius (2013) references the difficulties in assessing multimodal class projects
on responding to a book, The Kite Runner; and Hung, Chiu, and Yeh (2013) conclude

24
from their research of a formative assessment rubric for students’ multimodal projects,
“there is an urgent need to develop alternative ways of assessment in support of students’
new literacy practices in the digital age” (p. 400).
While some empirical studies exist on the assessment of digital literacy,
standardization of these evaluations is challenging (Boh Podgornik et al., 2015). To date
there is no final agreement for best assessment method (Boh Podgornik et al., 2015). A
sample of the empirical studies associated with information, media and digital literacies
assessment instruments in higher education follow. The instruments presented here
include an information literacy test and self-assessment instruments for information,
media, and digital literacy.
Information Literacy (IL) Instruments
Four instruments used to assess information or ICT literacies are identified here.
While each instrument references a different conceptual framework, the scores from these
varied instruments are all reported to be reliable, or “stable and consistent,” (p. 159) one
indication of a good instrument (Creswell, 2012). Calculations of Cronbach’s alpha, is
“one of the most important and pervasive statistics in research involving test construction
and use” (Cortina, 1993, p. 98). Each of the four IL instruments introduced here indicate
acceptable values for reliability (Nunnally, 1978).
Kurbanoglu et al. (2004) explain low self-efficacy is a limiting factor to lifelong
learning, and express the need for an appropriate self-efficacy scale for the assessment of
IL. In their attempt to develop a self-efficacy instrument that measures and individual’s
IL, Kurbanoglu et al. tested the properties of a scale based on the following seven
domains: (a) defining the need for information, (b) initiating the search strategy, (c)
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locating and accessing the resources, (d) assessing and comprehending the information,
(e) interpreting synthesizing and using the information, (f) communicating the
information, and (g) evaluating the product and process. Their 28-item self-efficacy scale
was given to 374 teachers, and was calculated to be reliable with a Cronbach’s alpha =
.92.
Focusing on 19 essential competencies of IL, Tondeur et al. (2015) developed a
self-report instrument for measuring pre-service teachers’ ICT competencies in
supporting student use of ICTs and competencies with the integration of ICTs in their
pedagogies. A total of 931 pre-service teachers participated in their study. Their
instruments, based on 5-point Likert-type scales, were found to be reliable with
calculated Cronbach’s alpha values for ICT competencies and instructional design equal
to .94 and .89 respectively.
In an attempt to serve higher education institutions in developing courses that
improve student IL, Boh Podgornick et al. (2015) developed an IL test composed of 40
multiple choice questions, each with one correct answer. The 22 performance indicators
of IL as proposed by the ACRL, a division of the American Library Association,
(American Library Association, 2000) provided a conceptual framework. Subscales were
used to better identify areas of need. Testing occurred before and after participation in an
IL-related course. Using 536 students in the first test group and 163 students in the
second (posttest group), Boh Podgornik et al. (2015) found a 13.1% increase in test
results with the "most significant improvement ...in advanced search strategies.
Understanding the economic, legal, and social issues surrounding the use of information
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improved to a lesser extent" (p. 12). Reliability for their test was calculated to be
sufficient, Cronbach's alpha = .74.
In an attempt to better understand aspects that influence IL, Šorgo et al. (2016)
used the IL test developed by Boh Podgornik et al. (2015) in addition to four scales
rating: (a) ICT experiences, (b) ICT-rich courses, (c) Internet confidence, and (d) ICT
ownership. Reliability for their test was calculated with a Cronbach’s alpha of 0.71.
Results from their study that included 299 student participants indicated increased
application use does not improve IL, nor does increased device ownership. However,
ownership of devices does impact one’s experience and confidence which in turn
produces a positive impact on IL. Likewise, “ICT-rich university courses have an impact
on ICT experiences and student confidence” (p. 16).
Media Literacy Instrument
In her attempt to develop a “comprehensive assessment tool that could be used to
measure new media literacies” (p. 16), Literat (2014) tested the properties of a self-report
instrument based on the New Media Consortium’s 12 media literacy skills identified by
Jenkins et al. (2006): (a) play, (b) performance, (c) simulation, (d) appropriation, (e)
multitasking, (f) distributed cognition, (g) collective intelligence, (h) judgement, (i)
transmedia navigation, (j) networking negotiation. A convenience sample drawn from a
link distributed through social networking sites on the web drew 327 participants. Sixty
statements were built around the 12 NML skills. Literat used a 5 point Likert-type scale
ranging from strongly disagree to strongly agree. A factor analysis of her questionnaire
indicated ten subscales, not twelve, emerged with “adequate reliability” (p. 21). Her
results indicated individuals with a higher level of consumption and production
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experience correlated with higher media literacy as did participation in Web 2.0
platforms and an individual’s civic engagement. This 80 question assessment took
approximately 20 minutes to complete. The questionnaire’s length was noted as a
limitation to attracting participation. Literat calls for qualitative components to future
research “to achieve a fuller and more precise assessment of media literacy” (p. 23) and
questions the ability of similar assessments to be useful “for both baseline and endline
assessments” (p. 23). The specificity of particular digital platforms in this questionnaire
was problematic for some participants, as one user indicated using a particular platform
does not make one more or less media literate.
Digital Literacy Instrument
Using a conceptual framework that includes visual literacy, literacies associated
with ICT, and digital literacy, Kurtz and Peled (2016) validated a set of digital literacies
that originated from prior work completed by Beaudoin, Kurtz, Jung, Suzuki, and
Grabowski (2013). The seven digital learning domains (DLDs) identified for their
instrument are: (a) information research and retrieval, (b) information validation, (c)
information management, (d) processing and presentation of information, (e) team-based
learning in digital environments, (f) awareness of digital integrity, and (g) social
responsibility.
Six expert researchers in the educational technology field and seven graduate
students of ICT learning supplied open-ended responses validating 65 performance
statements and the seven DLDs (identified above) used in Kurtz and Peled’s (2016)
instrument. Results from data collected from 253 students using the revised instrument
resulted in a range of reliability for each DLD between Cronbach's alpha = .717 and .930.

28
Given their work toward validating an instrument for measuring digital literacies, Kurtz
and Peled (2016) declared digital literacies "are valuable only insofar as they are capable
of evolution in light of changing technical, social, economic, cultural, and educational
contexts" (p. 147). Their instrument is not technology specific and, therefore, has the
potential to withstand future ICT changes to socio-cultural environments.
Summary of Assessment Instruments
Some assessment instruments exist for the new literacies described here. Table
2.2 provides a summary of these emerging assessment instruments, and includes the new
literacy assessed (information, media, digital), the framework, instrument type, number
of participants used to test the instrument, the instrument’s reliability, and authors
associated with each instrument.
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Table 2.2 Instruments Assessing New Literacies
Literacy

Framework

Instrument

Participants
in study

Reliability
(Cronbach’s
alpha)

Authors

Information

7 domains

Self-report

374

.91

Kurbanoglu et al.
(2004)

Information

19 essential
competencies

Self-report

931

SU = .94

Tondeur et al.
(2015)

22
performance
indicators

Test

Information

Influencing
aspects

Test and
Scales

Media

12 media
literacies
skills

Digital

7 digital
learning
domains

Information

ID = .89
Pretest 536

.74

Boh Podgornik et
al. (2015)

299

.71

Šorgo et al. (2016)

Self-report

327

.90

Literat (2014)

Self-report

1889

.717 - .930

Kurtz & Peled
(2016)

Post-test 163

Notes: SU = student use; ID = instructional design
Summary
The advent and growth of ICTs in society has and will have a revolutionary effect
on socio-cultural environments around the globe (Baller et al., 2016). The shift in ICTs
has drastically altered the amount, form, and mode of information available and has
altered the way in which individuals search for, retrieve, remix and send communications
(Rheingold, 2012). These changes have altered the way in which society defines literacy.
Information, media, and digital literacies are some of the new literacies
represented in the literature. Common themes for the new literacies identified here
include:
(a) the ability to find and access information from all media types,
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(b) the ability to critically evaluate, analyze and interpret all sources,
(c) the ability to deconstruct and construct new meaning,
(d) the ability to present and/or distribute new expressions
(e) the ability to engage in these activities while at the same time being aware of
social context and rights, responsibilities and etiquette associated with
collaborative engagement.
Digital literacy provides a broad context that includes competencies associated
with information and media literacies. Digital literacy has the power to transform a
society (Rheingold, 2012). While, Janssen et al. (2013) support the notion that “a
common language is needed” (p. 473) in the field of digital competence, defining digital
literacy remains a complex process. Digital literacy remains an important and fluid field
of study, as educational institutions attempt to define literacy in an information media
rich society.
A need exists for further research on new literacies in general and the assessment
of digital literacy, specifically. Mills (2010) and Literat (2014) call for mixed methods
studies and studies involving qualitative data analysis. Ainley et al. (2016) call for work
toward a global assessment when they state, “there is considerable work to be done in
building on [existing] work so that measures are appropriate for a wider range of
countries” (p.18). Better assessment of digital literacies can improve digital literacies,
and can therefore “make the difference between being empowered or manipulated”
(Rheingold, 2012, p. 3). As individuals grow in their participation in democratic societies
(Martin, 2006), "the international community should learn how to better measure digital
literacy skills" (UNESCO, 2016, p. 378).
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CHAPTER THREE: METHODS
This exploratory study followed an embedded mixed methods design. Mixed
methods studies combine “the advantages of both quantitative and qualitative data”
(Creswell, 2012, p. 545) and uncover multiple perspectives (Creswell & Plano Clark,
2011). Creswell and Plano Clark (2011) describe embedded mixed methods, specifically,
as having both quantitative and qualitative components within one traditional design. A
fixed approach to this study placed quantitative methods first in the design and qualitative
methods second. Each component remained independent through the analysis phase.
Quantitative and qualitative components were mixed when drawing conclusions at the
end of the study.
First year students in the 2016-2017 academic year at Messiah College
represented the target population for this study. Recruitment efforts focused on students
enrolled in a course taken by most first year students in the spring semester of their first
year. The survey instrument used for this research included Kurtz and Peled’s (2016)
self-assessment instrument used to collect quantitative data, and open ended prompts
used to collect qualitative data. Qualitative data included digital media files and text
reflections and explanations supplied by the participants at the end of the survey.
Data analysis procedures included calculations of frequencies and percentages of
participant demographic data and the quantitative responses to 54 performance statements
grouped among the seven DLDs of Kurtz and Peled’s (2016) self-assessment. Qualitative
content analysis (QCA) supported the analysis of qualitative data collected at the end of
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the survey. This qualitative analysis began with a conceptual organization of data
according to Kurtz and Peled’s seven DLDs. Then, using the constant comparative
approach of grounded theory, final categorizations of qualitative data were determined
(Glaser, 2002).
This chapter begins with a detailed look at this study’s mixed methods features.
The data collection section includes information related to the target population,
recruitment efforts, and the research instrument. The data analysis section includes
screening techniques, and quantitative and qualitative assessment practices used to
answer this study’s research questions. The chapter ends with research limitations.
Study Design
Creswell (2012) explains, an embedded mixed methods design includes the
collection and analysis of quantitative and qualitative data with “one form of data
play[ing] a supportive role to the other form of data” (p. 544). The supporting data
augments, supports, or extends the primary form of data (Creswell, 2012). Collection of
the quantitative and qualitative data components can happen simultaneously or
sequentially, and each form of data is used to answer a different research question
(Creswell, 2012). Creswell also highlights the importance of clarifying the intended
purpose of the secondary data set when using this method.
This study’s primary orientation is quantitative. Data collected from the selfassessment of seven DLDs aimed to answer the first research question: Based on Kurtz
and Peled’s (2016) digital learning domains, how digitally literate are Messiah College’s
first year undergraduate students? Qualitative data collection followed sequentially
within the same survey instrument, and aimed to answer the second research question:
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How do supporting digital files and text reflections and explanations extend Kurtz and
Peled’s (2016) instrument assessing digital literacy? This mixed methods study extends
the research available on digital literacy, providing valuable insights on digital literacy
assessment that have not been provided by quantitative data alone (Literat, 2014; Mills,
2010). A diagram of this study’s design appears in Figure 2 and Appendix B.

Figure 2.

Diagram of study’s design

Data Collection
The target population for this study was first year students at Messiah College in
the 2016-2017 academic year. Recruitment efforts focused on a course in which nearly all
first year students were enrolled, Created and Called to Community (CCC). A survey
instrument supported the data collection efforts of the quantitative and qualitative
elements of this study. This section provides detail on the: (a) target population, (b)
recruitment efforts, and (c) survey instrument.
Target Population
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First-year students attending Messiah College in the 2016-2017 academic year
represented the target population for this study, specifically, first year students, 18 years
of age or older. First year students in the fall of 2016 totaled 660, with 39% male and
61% female. A large portion, 89%, began the year as 18 or 19 years old (Messiah
College, 2016). Of all undergraduate students for the 2016-2017 academic year,
underrepresented racial/ethnic cultural populations accounted for 17.4% of population, a
portion of the total population of undergraduate students that has continued to increase
over the past five years (Messiah College, 2016). Students under the age of 18 in the fall
semester of 2016 accounted for only 6.5% of the total first year enrollment (Messiah
College, 2016). By the second semester of the first year, when this research took place,
this portion of the population under the age of 18 was expected to be even smaller.
Therefore, students under the age of 18 were excluded from this research, eliminating the
need for parent/guardian informed consent.
Creswell (2012) indicates the importance of selecting, “as large a sample as
possible [in survey research] so that the sample will exhibit similar characteristics to the
target population” (p. 381), thus reducing sampling error. Given the recruitment
procedures that follow, a 95% chance of sample having similar characteristics to the total
population, and a 4% tolerance for error, the sample size expected for this research was
100 (Fowler, 1988). Recruitment procedures that follow attempted to produce the largest
representative sample possible.
Recruitment
In an attempt to reach as large a sample as possible, recruitment efforts focused on a
course that nearly all first year students take in the spring semester of their first year,
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Created and Called for Community (CCC). The Assistant Dean of General Education and
Common Learning and Advising and the Chair of the CCC Steering Committee
consented to providing this research opportunity to students enrolled in CCC. All sections
of the CCC course use the learning management system, Canvas, providing a streamlined
avenue for storing recruitment materials and sending communications. Recruitment
materials modeled by sample documents provided by the Boise State University IRB
(Institutional Review Board) included:


A script read by faculty to their respective CCC courses (see Appendix C).



A post card (see Appendix D).



An Announcement generated from each CCC course within the learning
management system, Canvas, to students that provides them with links to a video
introduction and the survey (see Appendix E).



A cover letter provided to students in digital form through CCC courses in Canvas
(see Appendix F).



A flyer circulated around campus to spark interest in the study and posted
electronically through CCC courses in Canvas (see Appendix G).



A mass email sent to all first year students with links to a video introduction and
the survey (see Appendix H).

Students were able to review digital copies of these recruitment materials from a Module
developed within each Canvas course.
Receiving Messiah College’s Institutional Review Board (IRB) approval (#2016008) and a successful defense of this proposed research, the following strategy
commenced in an attempt to address Hatcher’s (2013) assumptions for independence of
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observation by providing a systematic consistent approach for all participants.
Recruitment began with a communication from the Chair of the CCC Steering Committee
to all CCC faculty members on January 24, 2017, encouraging them to support
recruitment efforts for this study. To improve researcher visibility for the faculty
members and students physical copies of the faculty script, postcards for all students, and
a flier were organized by section and delivered to each of the 36 sections of the CCC
course February 6 to 9, 2017. An image of the organized packets of materials and a
sample copy of the email sent to faculty members appear in Appendix I.
On February 13, 2017 faculty members received an email communication
thanking them for their support and notifying them that an Announcement would be
automatically generated to their students through their Canvas course on February 16,
2017. Then, on the week of February 20, 2017 this researcher handed out fliers to first
year students. Finally, on March 3, 2017 all first year students received a mass email as a
final reminder they had until March 5, 2017 to participate in the research if they desired.
Table 3.1 displays a timeline of these recruitment efforts.
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Table 3.1

Recruitment Time-line

Date - Date Range

Action

February 6, 2017

Survey Available
Module with all Recruitment Materials Published
Physical Copies of Recruitment Materials Delivered to Classes

February 13, 2017

Thank you email communication sent to faculty members

February 16, 2017

Announcement Sent to Students from Canvas Course

February 20, 2017 to
February 24, 2017

Fliers handed out on campus

March 3, 2017

Mass Email Announcement Sent to First Years

March 5, 2017

Survey Closed

Instrument
An electronic survey instrument supported data collection efforts for the
quantitative and qualitative elements (see Appendix J). The first page of the survey,
indicated: (a) participation was voluntary, (b) details of the study, (c) implications for
participating, (d) anonymity, and (e) researcher contact information. The quantitative
component included two parts: (1) demographic questions on gender, age and
racial/ethnic identity; and (2) a five level Likert-type scale for 54 performance statements
divided among seven DLDs (Kurtz & Peled, 2016). The Likert-type scale for each of the
54 performance statements included: (a) strongly disagree, (b) somewhat disagree, (c)
neither disagree nor agree, (d) somewhat agree, and (e) strongly agree. Kurtz and Peled
(2016) provided this researcher with access to their digital literacy self-assessment tool
for this part of the study, an assessment tool reported as reliable. Each of the digital
learning domains with corresponding performance statements follow in Table 3.2.
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Table 3.2

Digital Learning Domains with Corresponding Performance

Statements
Information Research and Retrieval
I know when I need to look for information.
I am able to identify information for research.
I am able to collect information from the web.
I can define the objective of the search.
I can articulate what information I need.
I know how to search effectively.
I can define research terms.
I can distinguish between types of search.
I can retrieve information from various sources.
I am able to collect information from databases.
I am able to re-locate information.
I am able to relocate a specific web page.
Information Validation
I am able to judge the degree to which information is practical or satisfies the
needs of the task.
I am able to determine the information required for a specific task.
I am able to assess the accuracy of information.
I am able to assess the credibility of information.
I am aware of the difference in credibility of information from various
sources.
Information Management
When I store a file, I give it a specific name.
I store my files in designated folders.
I tag my information.
Processing and Presentation of Information
I am able to interpret information from multiple sources.
I am able to analyze information from multiple sources.
I am able to synthesize information from multiple sources.
I am able to write an appropriate response to a post.
I am able to use information and communications technologies to design or
create new information from information already acquired.
I am able to visually organize data for learning purposes.
I can represent knowledge in a variety of ways such as PowerPoint, websites,
blogs, etc.
I am aware of the difference in written, graphic or video representations.
Team-based Learning in Digital Environments
During the preparation of a joint task I know how to fit in among team
members.
During the preparation of a joint task I share my thoughts and insights with
my peers.
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During the preparation of a joint task I know that I have an influence on the
work process.
During the preparation of a joint task I know what is expected of me.
While performing a joint task I feel that my contribution to the team is
meaningful.
My peers are aware of my abilities and of what I can contribute.
I have no reservation regarding joint tasks.
I like to work with my peers on a joint task.
Awareness of Digital Integrity
I understand the ethical consequences of the use of technology.
I understand the social consequences of the use of technology.
I do not acquire digital information, files, programs, databases, etc., via illegal
means.
I do not use technology for purposes that are intimidating or threatening.
I am aware of the prohibition of illegal file download.
I am aware of copyright issues.
I am aware of appropriate acknowledgment of sources I use.
I am aware of the danger of my data being online.
I am aware of cyber-bullying issues.
I am aware of identity theft issues.
I am aware of e-theft issues.
I am aware of the danger from my online activities.
I am aware of the influence my online data has.
I am able to identify/avoid online fraud or identity theft situations.
I am able to protect myself from online predators.
Social Responsibility
I adhere to the rules of discourse and proper behavior in social networks
I make sure not to reveal information about organizations without consent
I make sure not to hurt others - people and organizations - online.

A secondary qualitative component of this embedded mixed methods study
included an option for participants to email digital media files they believe demonstrate
their digital literacy to the researcher. The instrument prompted participants to email
evidence directly to the researcher using their own email provider, or use dedicated links
assigned to each of the seven DLDs through a mail client on their phone or an Outlook
client on their laptops. Examples of digital media files include the digital media artifact
first year students at Messiah College produce in CIS 171 or CIS 181, courses frequently
taken in the first semester of the first year; links to or screenshots of social media; or
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presentation artifacts. Reflection and/or explanation of practices or about artifacts were
also given as examples. These optional qualitative components were included at the end
of the survey so as not to disrupt the flow of participants responding to the primary
quantitative component (Creswell, 2012). See Appendix J for the instrument.
Researcher memoing supported the qualitative data collected for this study.
Memos include “ideas, musings, and reflections…thoughts, feelings and impressions”
(Birks, Chapman, & Francis, 2008, p. 69). Memos help a qualitative researcher reflect on
the context, data collected, and how their own subjectivity may influence the study
enabling knowledge generation (Birks et al., 2008). This researcher maintained memos
on the data collection and analysis process, in a password protected Microsoft OneNote
notebook.
Data Analysis
Analysis began with a close inspection of the data to ensure data quality. A report
downloaded from Qualtrics, included results from 140 participants who started the survey
between February 6 and March 5, 2017. These 140 participants also indicate “Yes. I read
the information above and will participate.” Six of the 140 cases did not respond to any
of the PSs. These cases were eliminated, bringing the case total to 134.
Two screening techniques included in the survey, one direct method and one
archival method, highlighted responders who were not motivated or thoughtful in their
responses. Desimone, Harms, and Desimone (2016) explain, "although researchers hope
that participants are motivated to provide thoughtful responses to survey questions, it is
well known that this often does not happen" (p. 171). Challenges existed with the
proposed screening methods. A description of these challenges, justifications for
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modifying the proposed screening methods, and explanation of the ultimate screening and
cleaning procedures used in this study follow, prior to an explanation of methods used for
quantitative and qualitative analysis.
Screening and Cleaning Quantitative Date
Self-report indices, a direct screening technique, included at the beginning and at
the end of the self-assessment portion of the survey, were set up on a five level Likerttype scale similar to the rest of the survey. Screening highlighted respondents answering
‘strongly disagree’ to the first self-report question, ‘I will respond to survey thoughtfully
and truthfully,’ and ‘strongly agree’ to the second self-report question, ‘I occasionally
answered items without reading them’ (Desimone et al., 2016). Nineteen respondents
indicated ‘strongly disagree’ to the first self-report question, and seven respondents
indicated ‘strongly agree’ to the second question. All 26 respondents screened by these
self-report indices were independent of one another. None of the respondents presented
an unfavorable response to both questions. However, upon closer inspection, three of
these 26 cases provided the same response for all 54 Performance Statements. Desimone
et al. (2016) define invariant responses as an archival screening method. These three
cases providing an unwanted response to at least one of the self-report indices and nonvaried responses to all 54 PSs were eliminated, bringing the total number of cases to 131.
Response time, an archival screening method proposed to support the screening
process (Desimone et al., 2016; Huang, Curran, Keeney, Poposki, & DeShon, 2012),
produced a challenge for the research. Based on the time it took test respondents to read,
scroll, select options, and submit each of the seven pages assessing corresponding DLDs,
a factor of six seconds per performance statement established a target page submission
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time threshold for each DLD. Table 3.3 shows the results of this screening method using
a factor of six seconds per performance statement, indicating the number and percent of
cases screened for falling below this response time threshold.
Table 3.3

Results of Page Submission Time for each DLD

Digital Learning Domains

Number of Cases Under
6 sec./PS Threshold

Percent Cases Under
6 sec./PS Threshold

Information Research and Retrieval
(N=131)

106

80.9

Information Validation (N=129)

85

65.9

Information Management (N=129)

107

82.9

Processing and Presentation of
Information (N=129)

93

72.1

Team-based Learning in Digital
Environments (N=129)

95

73.6

Awareness of Digital Integrity (N=128)

108

84.3

Social Responsibility (N=128)

90

70.3

Notes: PS = performance statement
This proposed page submission time threshold of 6 sec./PS screened over 65.9%
of the cases and was, therefore, not helpful to this exploratory study. Adjusting the
proposed 6 sec./PS calculation to 2 sec./PS reduced the number of variables falling below
the page submission time threshold, maintaining the proposed screening measure to
eliminate responses given with little effort while at the same time maintaining as much
data as possible for this exploratory study. Appendix K offers descriptive statistics on
page submission times factored using the 6 sec./PS threshold, providing further
justification for this change to proposed procedure.
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Seventeen cases had at least one page submission time below the 2 sec./PS
threshold. Figure 3 highlights all seventeen cases with a page submission time falling
below the 2 sec./PS threshold, and identifies which of these seventeen cases provided an
unwanted response to one of the self-report indices.

Figure 3.
Visual highlights seventeen cases with page submission times below 2
sec./PS threshold. Times are in seconds, and ‘x’ indicates an unwanted response to
at least one self-report indices
Six of the seventeen cases stood out. Cases 85, 103, and 110 had four or more
page submission times under the 2 sec./PS threshold and provided an unwanted response
to at least one of the self-report indices. Cases 18, 44, and 70 had two or three page
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submission times under the 2 sec./PS threshold and provided an unwanted response to at
least one of the self-report indices. A close inspection of remaining eleven cases with one
to three of the seven page submission times under the 2 sec./PS threshold revealed no
abnormalities. The six cases identified here (18, 44, 70, 85, 103, and 110) were
eliminated from the data set bringing the total number of cases to 125.
In summary, the direct screening method that included two self-report indices was
inconclusive in identifying respondents that completed the survey with insufficient effort.
None of the respondents presented an unfavorable response to both questions. However,
the 26 individual cases that provided an unfavorable response to at least one of the selfreport indices were identified for closer inspection. Three of these cases provided an
unwanted response to at least one of the self-report indices and non-varied responses to
all 54 PSs. These three cases were eliminated bringing the total number of case to 131.
Page submit times were highly positively skewed with the mean submission times
for each DLD relatively close to the proposed 6 sec./PS threshold making this proposed
screening measure unhelpful to this exploratory study. Updating the seconds/PS factor
from six seconds to two seconds offered a more reasonable screening measure. Six
additional cases were identified for elimination using the revised page submission time
threshold and self-report indices. Removing these 6 cases brought the total number of
cases to 125. This meets the study’s proposed goal of 100 cases.
Quantitative Analysis
Analysis began by calculating the frequency and percent of gender, age and
underrepresented racial/ethnic cultural populations within the data set (N = 125). When
sample data are proportional to the total population inferences may be made between the
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sample data and the entire population (Hatcher, 2013). The survey instrument design
supported this effort by offering the same categories for gender, age and
underrepresented racial/ethnic populations as those listed in the Messiah College Fact
Book (Messiah College, 2016). Further analysis of the responses to the 54 performance
statements that were part of digital literacy self-assessment focused on answering the first
research question: Based on Kurtz and Peled’s (2016) digital learning domains, how
digitally literate are Messiah College’s first year undergraduate students?
Analysis of the descriptive statistics of the sample data for each DLD included
calculating the frequency, percent, median, and interquartile range for each performance
statement and DLD (Hatcher, 2013). In addition, calculating Cronbach’s alpha using
SPSS Statistics 23 for each DLD supported measurements for internal consistency
(Hatcher, 2013), considering values above +.70 as acceptable (Hatcher, 2013; Nunnally,
1978).
Qualitative Analysis
The qualitative component of this study focused on answering the second research
question: How do supporting digital files and text reflections and explanations extend
Kurtz and Peled’s (2016) instrument assessing digital literacy? Meaning systematically
constructed from specific components found in the data (digital artifacts, text
reflection/explanations, and researcher memos) as described by Schreier (2012) using
qualitative content analysis (QCA) drove this analysis.
Screening and cleaning techniques included an initial review of the data
submitted. Not all data were relevant to the study. Artifacts documented and deleted from
this research included files, reflections, or explanations deemed inappropriate, irrelevant,
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or non-representative of the study (Schreier, 2012). Three emails received by students did
not contain any digital artifact or text explanation, and one artifact was deemed nonrepresentative, as it was submitted by a student who was not a first year student. The
artifact submitted was a link to an article for a senior capstone course. This study’s target
population focused on first year students during the 2016-17 academic year. Eliminating
these cases brought the total number of qualitative cases to 27. These 27 cases
represented first year students who completed the initial quantitative self-assessment
instrument and also chose to submit artifacts as a final step to the study.
Data included within these 27 cases were initially organized conceptually using
Kurtz and Peled’s (2016) DLDs as a framework. Table 3.4 provides sample evidence
used as a coding frame for this conceptual organization.
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Table 3.4

Sample Evidence Supporting DLDs

Digital Learning Domains

Sample Evidence

Information Research and
Retrieval

Link to or screenshot of resource with
reflection/explanation on discovery process.

Information Validation

Link to or screenshot of resource with
reflection/explanation regarding evaluation process on
reliability and credibility of the information.

Information Management

Screenshot of file structure with reflection/explanation
regarding personal organization of files.

Processing and
Presentation of
Information

Digital artifact with reflection/explanation regarding
production and presentation processes.

Team-based Learning in
Digital Environments

Reflection/explanation regarding learning experiences in
online discussions and online group projects.

Awareness of Digital
Integrity

Reflection/explanation regarding active steps taken to
avoid and/or proactively address ethical issues online.

Social Responsibility

Reflection/explanation on actions regarding social
responsibility

A systematic data-driven analysis followed, identifying specific components from
within these qualitative data submitted by 27 students to determine final categorizations,
thus reducing the amount of data (Schreier, 2012). This data-driven coding began with
open coding from grounded theory, a process by which the researcher describes the data
with labels forming concepts (Corbin & Strauss, 1990; Schreier, 2012). Additional
analysis led to a conceptualization of properties, and the development of final categories
(Corbin & Strauss, 1990; Glaser, 1999; Schreier, 2012). A constant comparative
approach supported the abstraction of concepts from data and categories from concepts
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(Glaser, 2002). Using this constant comparative, multi-pass, approach providing various
checks of data at different times supported the need for consistency (Schreier, 2012).
Data analysis within this embedded mixed-methods study supported a fixed
approach that maintains independent analysis for each component part, quantitative and
qualitative. Only after both data sets were analyzed were the two strands mixed. Creswell
& Plano Clark (2011) explain this type of mixing occurs when the researcher compares
and synthesizes element results providing a final interpretation in the discussion and
conclusion. The final interpretation for this study appears in Chapter five.
Limitations
Limitations exist within this proposed research. To begin, this research was
conducted at a single institution of higher education with a target population of only first
year students during the 2016-17 academic year, reducing generalizability. In addition,
self-assessment responses carry with them controversy on their reliability (Kaklauskas et
al., 2010), and the main quantitative component of the study included 54 performance
statements rated by self-report. Finally, sampling errors are inevitable between the
sample and target population. While response rates produces acceptable data sets for both
quantitative (N = 125; 18.9% of target population) and qualitative (N = 27; 21.6% of
quantitative data set) components based on a 4% tolerance for error (Fowler, 1988),
increased participation could improve results. Given these limitations and the
understanding that the results are not generalizable to other institutions or populations,
they still yield important information that may be useful for future research.
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CHAPTER FOUR: RESULTS
Quantitative Data
The quantitative data collected for this study included demographics and students’
self-reported responses to 54 performance statements (PSs) divided among seven digital
learning domains (DLDs). These data (N = 125) aim to answer the first research question:
Based on Kurtz and Peled’s (2016) digital learning domains, how digitally literate are
Messiah College’s first year undergraduate students? The results in this section include
descriptive statistics on the demographics and responses to 54 PSs, as well as a reliability
measure, Cronbach’s alpha, for each of the seven DLDs.
Demographics
First-year students attending Messiah College in the 2016-2017 academic year
represent the target population for this study. The sample data used in this study (N =
125) are relatively proportional to the target population according to age and racial/ethnic
identity. Eighteen and nineteen year olds represent 90% of the sample, and 89% of target
population. Underrepresented racial/ethnic populations represent of 19% of the sample,
and greater than 17.4% of population. The sample was not as closely proportional to the
target population on gender. Males represent only 32% of the sample, while males
represent 39% of the target population. Figure 4 offers a graphical representation of the
proportions of categories for gender, age, and racial/ethnic identity in the sample (N =
125).
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Gender

20 and
over
10%

Age

Male
32%

Female
68%
18 and 19
90%

Racial/Ethnic Identity
Underrepresented racial/ethnic
ID
19%

Caucasian/European ID
81%

Figure 4.

Graphical representation of the proportions of categories in sample
data for gender, age, and racial/ethnic identity

Digital Learning Domains’ Descriptive Statistics
This research uses 125 students’ self-assessment responses to 54 performance
statements (PSs) divided among seven digital learning domains (DLDs) to answer the
first research question: Based on Kurtz and Peled’s (2016) digital learning domains, how
digitally literate are Messiah College’s first year undergraduate students? This section
highlights descriptive statistics for the 54 PSs associated with each of the seven DLDs,
and includes the frequency, percent, median, and interquartile range for each. Cronbach’s
alpha, a measure of the internal consistency, is also reported here for each DLD.
Microsoft’s Excel and IBM’s SPSS supported efforts to calculate and display these
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results. The seven digital learning domains provide a framework to present these results.
Each section (DLD) begins with a stacked bar chart with aggregated results for the DLD.
Appendix L displays box plots for each of the PSs associated with each DLD, providing
additional visual representations for each DLD.
Information Research and Retrieval.
The stacked bar chart (Figure 5) displays aggregate responses to the 12 PSs within
the information research and retrieval DLD. This bar chart combines the results from all
12 PSs and shows the percent of these aggregated responses for each level on the selfassessment scale (Strongly Disagree to Strongly Agree). A positive self-assessment
(somewhat agree or strongly agree) describes 85.3% of the aggregated responses. A
negative self-assessment (somewhat disagree or strongly disagree) describes 5.8% of the
aggregated responses.

3.9%
1.9%
8.9%

0%

10%

Figure 5.

Information Research and Retrieval
43.2%

20%

30%

40%

42.1%

50%

Strongly Disagree

Somewhat Disagree

Somewhat Agree

Strongly Agree

60%

70%

80%

90%

100%

Neither Disagree nor Agree

Stacked bar chart combining scaled responses for all 12 performance
statements to information research and retrieval

A list of the 12 performance statements that make up the information research and
retrieval digital learning domain precedes the results of these PSs.
1. I know when I need to look for information.
2. I am able to identify information for research.
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3. I am able to collect information from the web.
4. I can define the objective of the search.
5. I can articulate what information I need.
6. I know how to search effectively.
7. I can define research terms.
8. I can distinguish between types of search.
9. I can retrieve information from various sources.
10. I am able to collect information from databases.
11. I am able to re-locate information.
12. I am able to relocate a specific web page.
Table 4.1 shows the frequency, percent, median, and interquartile range for each
of the 12 PSs for the information research and retrieval DLD. In addition, the summated
frequencies for each rating scale along with their respective percentages, and the median
and interquartile range of this DLD are included in Table 4.1. Of the 125 cases in this
data set for information research and retrieval, the median response on the rating scale is
four and the interquartile range is one. Cronbach’s alpha for information research and
retrieval is 0.94, an acceptable value for reliability (Nunnally, 1978).
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Table 4.1
Retrieval

Descriptive Statistics for each PS in Information Research and

Rating scale (1-5)
Frequency and Percent
PS
1
2
3
4
5
Mdn IR
1 4 (3.2%)
0 (0.0%)
1 (0.8%)
51 (40.8%)
69 (55.2%)
5
1
2 3 (2.4%)
1 (0.8%)
3 (2.4%)
64 (51.2%)
54 (43.2%)
4
1
3 3 (2.4%)
1 (0.8%)
2 (1.6%)
34 (27.2%)
85 (68.0%)
5
1
4 2 (1.6%)
3 (2.4%)
8 (6.4%)
60 (48.0%)
52 (41.6%)
4
1
5 3 (2.4%)
3 (2.4%)
3 (2.4%)
66 (52.8%)
50 (40.0%)
4
1
6 2 (1.6%)
4 (3.2%)
9 (7.2%)
67 (53.6%)
43 (34.4%)
4
1
7 1 (0.8%)
6 (4.8%)
26 (21.0%)
56 (45.2%)
35 (28.2%)
4
2
8 2 (1.6%) 15 (12.0%) 27 (21.6%)
54 (43.2%)
27 (21.6%)
4
1
9 3 (2.4%)
3 (2.4%)
2 (1.6%)
50 (40.0%)
67 (53.6%)
5
1
10 1 (0.8%)
10 (8.0%)
12 (9.6%)
48 (38.4%)
54 (43.2%)
4
1
11 3 (2.4%)
6 (4.8%)
22 (17.6%)
51 (40.8%)
43 (34.4%)
4
2
12 2 (1.6%)
6 (4.8%)
19 (15.2%)
46 (36.8%)
52 (41.6%)
4
1
Total
29 (1.9%) 58 (3.9%)
134 (8.9%) 647 (43.2%)
631 (42.1%)
4
1
Note. N=125. PS=Performance Statement. 1=Strongly disagree, 2=Somewhat disagree, 3=Neither
disagree nor agree, 4=Somewhat agree, 5=Strongly agree. Mdn=Median. IR=Interquartile Range.

Information Validation.
The stacked bar chart (Figure 6) displays aggregate responses to the five PSs
within the information validation DLD. This bar chart combines the results from all five
PSs and shows the percent of these aggregated responses for each level on the selfassessment scale (Strongly Disagree to Strongly Agree). A positive self-assessment
(somewhat agree or strongly agree) describes 84.7% of the aggregated responses. A
negative self-assessment (somewhat disagree or strongly disagree) describes 6.2% of the
aggregated responses.
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5.2%
1.0%

0%

Information Validation
9.1%

10%

45.5%

20%

30%

40%

39.2%

50%

Strongly Disagree

Somewhat Disagree

Somewhat Agree

Strongly Agree

Figure 6.

60%

70%

80%

90%

100%

Neither Disagree nor Agree

Stacked bar chart combining scaled responses for all five
performance statements to information validation

A list of the five performance statements that make up the information validation
digital learning domain precedes the results of these PSs.
1. I am able to judge the degree to which information is practical or satisfies the
needs of the task.
2. I am able to determine the information required for a specific task.
3. I am able to assess the accuracy of information.
4. I am able to assess the credibility of information.
5. I am aware of the difference in credibility of information from various
sources.
Table 4.2 shows the frequency, percent, median, and interquartile range for each
of the five PSs for the information validation DLD. In addition, Table 4.2 includes the
summated frequencies for each rating scale along with their respective percentages, and
the median and interquartile range of this DLD. Of the 123 cases in this data set for
information validation, the median response on the rating scale is four and the
interquartile range is one. Cronbach’s alpha for information research and retrieval is 0.87,
an acceptable value for reliability (Nunnally, 1978).
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Table 4.2

Descriptive Statistics for each PS for Information Validation

Rating scale (1-5)
Frequency and Percent
PS
1
2
3
4
5
IR
Mdn
1 2 (1.6%)
4 (3.3%)
8 (6.5%)
60 (48.8%)
49 (39.8%)
4
1
2 1 (0.8%)
5 (4.1%)
4 (3.3%)
57 (46.3%)
56 (45.5%)
4
1
3 1 (0.8%)
7 (5.7%)
16 (13.0%) 66 (53.7%)
33 (26.8%)
4
1
4 1 (0.8%)
9 (7.3%)
17 (13.8%) 50 (40.7%)
46 (37.4%)
4
1
5 1 (0.8%)
7 (5.7%)
11 (8.9%)
47 (38.2%)
57 (46.3%)
4
1
Total
6 (1.0%)
32 (5.2%)
56 (9.1%) 280 (45.5%) 241 (39.2%)
4
1
Note. N=123. PS=Performance Statement. 1=Strongly disagree, 2=Somewhat disagree, 3=Neither
disagree nor agree, 4=Somewhat agree, 5=Strongly agree. Mdn=Median. IR=Interquartile Range.

Information Management.
The stacked bar chart (Figure 7) displays aggregate responses to the three PSs
within the information management DLD. This bar chart combines the results from all
three PSs and shows the percent of these aggregated responses for each level on the selfassessment scale (Strongly Disagree to Strongly Agree). A positive self-assessment
(somewhat agree or strongly agree) describes 69.7% of the aggregated responses. A
negative self-assessment (somewhat disagree or strongly disagree) describes 18.2% of the
aggregated responses.
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Information Management
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12.2%
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16.0%
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Strongly Agree

Figure 7.

60%

70%

80%

90%

100%

Neither Disagree nor Agree

Stacked bar chart combining scaled responses for all three
performance statements to information management

A list of the three performance statements that make up the information
management digital learning domain precedes the results of these PSs.
1. When I store a file, I give it a specific name.
2. I store my files in designated folders.
3. I tag my information.
Table 4.3 shows the frequency, percent, median, and interquartile range for each
of the three PSs for the information management. In addition DLD, Table 4.3 includes
the summated frequencies for each rating scale along with their respective percentages,
and the median and interquartile range of this DLD. Of the 123 cases in this data set for
information management, the median response on the rating scale is five and the
interquartile range is two. Cronbach’s alpha for information management is 0.53. This is
not an acceptable value for reliability (Nunnally, 1978).
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Table 4.3

Descriptive Statistics for each PS for Information Management

Rating scale (1-5)
Frequency and Percent
PS
1
2
3
4
5
IR
Mdn
5
1 (0.8%)
3 (2.4%)
4 (3.3%)
16 (13.0%)
99 (80.5%)
0
1
5
(4.1%)
9
(7.3%)
6
(4.9%)
21
(17.1%)
82
(66.7%)
5
1
2
22 (17.9%)
17 (13.8%)
3
2
3 18 (14.6%) 31 (25.2%) 35 (28.5%)
24 (6.5%)
43 (11.7%) 45 (12.2%)
59 (16.0%) 198 (53.7%)
Total
5
2
Note. N=123. PS=Performance Statement. 1=Strongly disagree, 2=Somewhat disagree, 3=Neither
disagree nor agree, 4=Somewhat agree, 5=Strongly agree. Mdn=Median. IR=Interquartile Range.

Processing and Presentation of Information.
The stacked bar chart (Figure 8) displays aggregate responses to the eight PSs
within the processing and presentation of information DLD. This bar chart combines the
results from all eight PSs and shows the percent of these aggregated responses for each
level on the self-assessment scale (Strongly Disagree to Strongly Agree). A positive selfassessment (somewhat agree or strongly agree) describes 85.4% of the aggregated
responses. A negative self-assessment (somewhat disagree or strongly disagree) describes
5.7% of the aggregated responses.
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Figure 8.
Stacked bar chart combining scaled responses for all eight
performance statements to processing and presentation of information
A list of the eight performance statements that make up the processing and
presentation of information digital learning domain precedes the results of these PSs.
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1. I am able to interpret information from multiple sources.
2. I am able to analyze information from multiple sources.
3. I am able to synthesize information from multiple sources.
4. I am able to write an appropriate response to a post.
5. I am able to use information and communications technologies to design or
create new information from information already acquired.
6. I am able to visually organize data for learning purposes.
7. I can represent knowledge in a variety of ways such as PowerPoint, websites,
blogs, etc.
8. I am aware of the difference in written, graphic or video representations.
Table 4.4 shows the frequency, percent, median, and interquartile range for each
of the eight PSs for the processing and presentation of information DLD. In addition,
Table 4.4 includes the summated frequencies for each rating scale along with their
respective percentages, and the median and interquartile range of this DLD. Of the 123
cases in this data set for processing and presentation of information, the median response
on the rating scale is four and the interquartile range is one. Cronbach’s alpha for
information management is 0.90, an acceptable value for reliability (Nunnally, 1978).
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Table 4.4
Descriptive Statistics for each PS for Processing and Presentation of
Information
Rating scale (1-5)
Frequency and Percent
PS
1
2
3
4
5
Mdn IR
1 1 (0.8%)
3 (2.4%)
6 (4.9%)
53 (43.1%)
60 (48.8%)
4
1
2 1 (0.8%)
6 (4.9%)
4 (3.3%)
52 (42.3%)
60 (48.8%)
4
1
3 1 (0.8%)
7 (5.7%)
17 (13.8%) 51 (41.5%)
47 (38.2%)
4
1
4 2 (1.6%)
6 (4.9%)
6 (4.9%)
50 (40.7%)
59 (48.0%)
4
1
5 0 (0.0%)
8 (6.5%)
17 (13.8%) 51 (41.5%)
47 (38.2%)
4
1
6 1 (0.8%)
5 (4.1%)
20 (16.3%) 53 (43.1%)
44 (35.8%)
4
1
7 1 (0.8%)
7 (5.7%)
10 (8.1%)
39 (31.7%)
66 (53.7%)
5
1
8 2 (1.6%)
7 (5.7%)
7 (5.7%)
31 (25.2%)
76 (61.8%)
5
1
Total
7 (0.7%)
49 (5.0%) 87 (8.9%)
380 (38.7%) 459 (46.7%)
4
1
Note. N=123. PS=Performance Statement. 1=Strongly disagree, 2=Somewhat disagree, 3=Neither
disagree nor agree, 4=Somewhat agree, 5=Strongly agree. Mdn=Median. IR=Interquartile Range.

Team-based Learning in Digital Environments.
The stacked bar chart (Figure 9) displays aggregate responses to the eight PSs
within the team-based learning in digital environments DLD. This bar chart combines the
results from all 8 PSs and shows the percent of these aggregated responses for each level
on the self-assessment scale (Strongly Disagree to Strongly Agree). A positive selfassessment (somewhat agree or strongly agree) describes 76.6% of the aggregated
responses. A negative self-assessment (somewhat disagree or strongly disagree) describes
10.8% of the aggregated responses.
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Figure 9.
Stacked bar chart combining scaled responses for all eight
performance statements to team-based learning in digital environments
A list of the eight performance statements that make up the team-based learning
in digital environments digital learning domain precedes the results of these PSs.
1. During the preparation of a joint task I know how to fit in among team
members.
2. During the preparation of a joint task I share my thoughts and insights with
my peers.
3. During the preparation of a joint task I know that I have an influence on the
work process.
4. During the preparation of a joint task I know what is expected of me.
5. While performing a joint task I feel that my contribution to the team is
meaningful.
6. My peers are aware of my abilities and of what I can contribute.
7. I have no reservation regarding joint tasks.
8. I like to work with my peers on a joint task.
Table 4.5 shows the frequency, percent, median, and interquartile range for each
of the 8 PSs for the team-based learning in digital environments DLD. In addition, Table
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4.5 includes the summated frequencies for each rating scale along with their respective
percentages, and the median and interquartile range of this DLD. Of the 123 cases in this
data set for team-based learning in digital environments, the median response on the
rating scale is four and the interquartile range is one. Cronbach’s alpha for team-based
learning in digital environments is 0.89, an acceptable value for reliability (Nunnally,
1978). This score improved to 0.90 with the elimination of the eighth PS.
Table 4.5
Descriptive Statistics for each PS for Team-based Learning in Digital
Environments
Rating scale (1-5)
Frequency and Percent
PS
1
2
3
4
5
Mdn IR
1 3 (2.4%)
5 (4.1%)
14 (11.4%)
57 (46.3%)
44 (35.8%)
4
1
2 2 (1.6%)
7 (5.7%)
6 (4.9%)
55 (44.7%)
53 (43.1%)
4
1
3 3 (2.4%)
3 (2.4%)
9 (7.3%)
54 (43.9%)
54 (43.9%)
4
1
4 1 (0.8%)
6 (4.9%)
6 (4.9%)
52 (42.3%)
58 (47.2%)
4
1
5 4 (3.3%)
4 (3.3%)
12 (9.8%)
45 (36.6%)
58 (47.2%)
4
1
6 0 (0.0%)
9 (7.3%)
23 (18.7%)
52 (42.3%)
39 (31.7%)
4
2
7 6 (4.9%)
20 (16.3%) 33 (26.8%)
44 (35.8%)
20 (16.3%)
4
1
8 11 (8.9%) 23 (18.7%) 21 (17.1%)
41 (33.3%)
27 (22.0%)
4
2
Total 30 (3.0%) 77 (7.8%) 124 (12.6%) 400 (40.7%)
353 (35.9%)
4
1
Note. N=123. PS=Performance Statement. 1=Strongly disagree, 2=Somewhat disagree, 3=Neither
disagree nor agree, 4=Somewhat agree, 5=Strongly agree. Mdn=Median. IR=Interquartile Range.

Awareness of Digital Integrity.
The stacked bar chart (Figure 10) displays aggregate responses to the 15 PSs
within the awareness of digital integrity DLD. This bar chart combines the results from
all 15 PSs and shows the percent of these aggregated responses for each level on the selfassessment scale (Strongly Disagree to Strongly Agree). A positive self-assessment
(somewhat agree or strongly agree) describes 88.5% of the aggregated responses. A
negative self-assessment (somewhat disagree or strongly disagree) describes 6.4% of the
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aggregated responses.
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Stacked bar chart combining scaled responses for all 15 performance
statements to awareness of digital integrity

A list of the 15 performance statements that make up the awareness of digital
integrity digital learning domain precedes the results of these PSs.
1. I understand the ethical consequences of the use of technology.
2. I understand the social consequences of the use of technology.
3. I do not acquire digital information, files, programs, databases, etc., via illegal
means.
4. I do not use technology for purposes that are intimidating or threatening.
5. I am aware of the prohibition of illegal file download
6. I am aware of copyright issues.
7. I am aware of appropriate acknowledgment of sources I use.
8. I am aware of the danger of my data being online.
9. I am aware of cyber-bullying issues.
10. I am aware of identity theft issues.
11. I am aware of e-theft issues.
12. I am aware of the danger from my online activities.
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13. I am aware of the influence my online data has.
14. I am able to identify/avoid online fraud or identity theft situations.
15. I am able to protect myself from online predators.
Table 4.6 shows the frequency, percent, median, and interquartile range for each
of the 15 PSs for the awareness of digital integrity DLD. In addition, Table 4.6 includes
the summated frequencies for each rating scale along with their respective percentages,
and the median and interquartile range of this DLD. Of the 122 cases in this data set for
awareness of digital integrity, the median response on the rating scale is five and the
interquartile range is one. Cronbach’s alpha for awareness of digital integrity is 0.93, an
acceptable value for reliability (Nunnally, 1978). This score improved to 0.94 with the
elimination of the third PS.
Table 4.6

Descriptive Statistics for each PS for Awareness of Digital Integrity

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

1
1 (0.8%)
1 (0.8%)
4 (3.3%)
4 (3.3%)
3 (2.5%)
2 (1.7 %)
2 (1.6 %)
4 (3.3%)
2 (1.6%)
2 (1.6%)
2 (1.6%)
3 (2.5%)
3 (2.5%)
4 (3.3%)
1 (0.8%)

Rating scale (1-5)
Frequency and Percent
2
3
4
6 (5.0%)
6 (5.0%)
49 (40.5%)
5 (4.1%)
2 (1.7%)
50 (41.3%)
9 (7.4%)
14 (11.5%)
21 (17.2%)
1 (0.8%)
2 (1.6%)
15 (12.3%)
2 (1.6%)
8 (6.6%)
21 (17.2%)
3 (2.5%)
5 (4.2%)
34 (28.3%)
2 (1.6 %)
2 (1.6 %)
29 (23.8%)
3 (2.5%)
4 (3.3%)
29 (23.8%)
2 (1.6%)
5 (4.1%)
18 (14.8%)
4 (3.3%)
6 (4.9%)
27 (22.1%)
14 (11.5%) 10 (8.2%)
36 (29.5%)
6 (4.9%)
5 (4.1%)
35 (28.7%)
8 (6.6%)
10 (8.2%)
33 (27.1%)
7 (5.7%)
9 (7.4%)
40 (32.8%)
6 (4.9%)
7 (5.7%)
41 (33.6%)

Total

38 (2.1%)

78 (4.3%)

PS

95 (5.2%)

478 (26.2%)

5
59 (48.8%)
63 (52.1%)
74 (60.7%)
100 (82.0%)
88 (72.1%)
76 (63.3%)
82 (71.3%)
82 (67.2%)
95 (77.9%)
83 (68.0%)
60 (49.2%)
73 (59.8%)
68 (55.7%)
62 (50.8%)
67 (54.9%)
1137
(62.3%)

Mdn IR
4
1
5
1
5
1
5
0
5
1
5
1
5
1
5
1
5
0
5
1
4
1
5
1
5
1
5
1
5
1
5

1
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Note. N=119. PS=Performance Statement. 1=Strongly disagree, 2=Somewhat disagree, 3=Neither
disagree nor agree, 4=Somewhat agree, 5=Strongly agree. Mdn=Median. IR=Interquartile Range.

Social Responsibility.
The stacked bar chart (Figure 11) displays aggregate responses to the three PSs
within the social responsibility DLD. This bar chart combines the results from all 3 PSs
and shows the percent of these aggregated responses for each level on the self-assessment
scale (Strongly Disagree to Strongly Agree). A positive self-assessment (somewhat agree
or strongly agree) describes 90.2% of the aggregated responses. A negative selfassessment (somewhat disagree or strongly disagree) describes 3.3% of the aggregated
responses.
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Stacked bar chart combining scaled responses for all three
performance statements to social responsibility

A list of the three performance statements that make up the social responsibility
digital learning domain precedes the results of these PSs.
1. I adhere to the rules of discourse and proper behavior in social networks.
2. I make sure not to reveal information about organizations without consent.
3. I make sure not to hurt others - people and organizations - online.
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Table 4.7 shows the frequency, percent, median, and interquartile range for each
of the three PSs for the social responsibility DLD. In addition, Table 4.7 includes the
summated frequencies for each rating scale along with their respective percentages, and
the median and interquartile range of this DLD. Of the 122 cases in this data set for social
responsibility, the median response on the rating scale is five and the interquartile range
is one. Cronbach’s alpha for social responsibility is 0.88, an acceptable value for
reliability (Nunnally, 1978).
Table 4.7

Descriptive Statistics for each PS for Social Responsibility

Rating scale (1-5)
Frequency and Percent
PS
1
2
3
4
5
Mdn IR
5
1 2 (1.6%)
1 (0.8%)
4 (3.3%)
31 (25.4%)
84 (68.9%)
1
5
2 0 (0.0%)
5 (4.1%)
15 (12.3%)
34 (27.9%)
68 (55.7%)
1
5
3 3 (2.5%)
1 (0.8%)
5 (4.1%)
21 (17.2%)
92 (75.4%)
0
Total 5 (1.4%)
7 (1.9%)
24 (6.6%)
86 (23.5%)
244 (66.7%)
5
1
Note. N=122. PS=Performance Statement. 1=Strongly disagree, 2=Somewhat disagree, 3=Neither
disagree nor agree, 4=Somewhat agree, 5=Strongly agree. Mdn=Median. IR=Interquartile Range.

Quantitative Summary
Given the recruitment procedures, a 95% chance of sample having similar
characteristics to the total population, and a 4% tolerance for error, the sample size
expected for this research was 100 (Fowler, 1988). The sample (N = 125) exceeded the
pre-determined goal of 100, and the demographics of the sample were in line with the
total population. Table 4.8 provides a summary of the descriptive statistics for each of the
digital learning domains. Only information management received an unacceptable
reliability score of  = 0.53. All other DLDs received acceptable reliability scores of  =
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0.87 to = 0.94. All DLDs with acceptable reliability scores had an interquartile range of
one indicating scores were highly concentrated.
The DLDs with acceptable reliability,  above 0.87, and concentrated data, IR =
one, maintained positive responses to self-assessment PSs. Awareness of digital integrity
and social responsibility reported a median of five (strongly agree), and information
research and retrieval, information validation, processing and presentation of information,
and team-based learning in digital environments reported a median of four (somewhat
agree). Only team-based learning in digital environments reported negative responses
(strongly disagree or somewhat disagree) above ten percent (See Table 4.8 and Figure
12).
Table 4.8

Descriptive Statistics for each DLD

DLD
Information research
and retrieval
Information validation
Information
management
Processing and
presentation of info.
Team-based learning in
digital environments
Awareness of digital
integrity
Social responsibility

Negative
Response
5.8%

Neutral
Response
8.9%

Positive
Response
85.3%

Mdn
4

IR
1

Cronbach’s
Alpha
0.94

6.2%
18.2%

9.1%
12.1%

84.7%
69.7%

4
5

1
2

0.87
0.53

5.7%

8.9%

85.4%

4

1

0.90

10.8%

12.6%

76.6%

4

1

0.89

6.4%

5.1%

88.5%

5

1

0.93

3.3%

6.5%

90.2%

5

1

0.88

Note. N=125. DLD=Digital Learning Domain. Negative Response=Percent combined Stronglydisagree and Somewhat-disagree responses. Positive Response=Percent combined Somewhatagree and Strongly-agree responses. Mdn=Median. IR=Interquartile Range.
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A graphical representation of negative, neutral, and positive responses
to DLDs. Note information management ( = 0.53)
Qualitative Data

The qualitative data collected for this study included digital artifacts, reflections
and explanations from 27 students. These data aim to answer the second research
question: How do supporting digital files and text reflections and explanations extend
Kurtz and Peled’s (2016) instrument assessing digital literacy? The results in this section,
systematically constructed using qualitative content analysis (QCA), follow the
conceptual organization of Kurtz and Peled’s (2016) seven DLDs. Within this conceptual
organization section, results presented for each DLD begin with the prompt provided to
students. Prompts were only provided to offer students examples of what they might
choose to submit. As indicated at the beginning of the qualitative page of the survey,
“Examples are not intended to be exhaustive. Feel free to offer a reflection and/or
explanation of any evidence you believe supports earlier responses.” In addition, a
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systematic data driven analysis using a constant comparative approach produced
interesting findings beyond the DLD framework. The data driven analysis section reports
these findings. Microsoft’s Excel and NVivo 11 Starter supported the analysis and
representation of the results in both sections.
Conceptual Organization
Each subsection here (DLD) begins with the prompt given to students, includes
descriptive aspects of the data collected that are representative of the DLD, and includes
examples of students’ artifacts, reflections, and explanations. A multi-pass approach
reveled some artifacts were representative of multiple DLDs. Where appropriate,
explanations are included.
Information Research and Retrieval.
Prompt: “Link to or screenshot of resource from prior research with
reflection/explanation of why and where you found it.” Only one student provided
qualitative data for information research and retrieval. A screenshot of an article found in
Messiah College’s library database accompanied an explanation of the resource. The
student indicated the article provided supporting evidence for a group persuasive speech
on the importance of vaccinations, and further explained the research process stating, “I
found it using the ‘Academic Search Complete’ link from the Messiah College Murray
Library website. I used the search term ‘immunization benefits’ and limited the results to
full-text articles from scholarly journals.”
Information Validation.
Prompt: “Link to or screenshot of resource with reflection/explanation of how you
evaluated the reliability and credibility of the information.” No qualitative data were
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received for the information validation DLD. Chapter five includes a discussion on the
absence of data for this DLD.
Information Management.
Prompt: “Provide screenshot of file structure with reflection/explanation as to
how you organize your files.” Eleven students provided qualitative data for the
information management DLD. In addition, one student who submitted data for the
awareness of digital integrity DLD referenced the use of bookmarking web pages for
organizational purposes, making the total number of students supplying qualitative
evidence to this DLD twelve. Figure 13 shows the nodes used in NVivo to organize these
artifacts.

Figure 13.

A screenshot of nested nodes within NVivo for the Information
Management DLD
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Six students discussed the layers of their folder structure. Three students
referenced file storage, with one mentioning the use of a flash drive for back up and two
others indicating their use of cloud storage (iCloud and OneDrive). Three students
referenced file naming conventions. Finally, one student provided a text only submission
stating, “I organize my information on word.”
Eight students submitted screenshots, with six including text descriptions. One
student included the following explanation with screen shots appearing in Figure 14.
Hello!! I organize my files first by the year, and then by the semester. After that I
break down each semester into each of my different classes or schedules for that
semester. How I organize from there depends on the class. If there is a regular
kind of assignment I normally organize those in files within the class folder, but
other than that, I just have everything related to that class in that file. I like being
really organized.”

71

Figure 14.

Screenshots of folder structure from one respondent for the
Information Management DLD

Processing and Presentation of Information.
Prompt: “Link to or attach presentation completed in prior course work with
reflection/explanation on how you processed and created the artifact.” Five students
submitted artifacts to the processing and presentation of information DLD. The digital
artifacts and text responses displayed a variety of tools used to support the presentation of
information, including: Excel, Piktochart, HTML/CSS, Video, and PowerPoint. Three
students mentioned their artifacts supported group work. The five cases presented here
give a sense of the breadth and depth of work submitted. One student submitted artifacts
from two group projects, a PowerPoint presentation and an infographic (Figure 15).
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Figure 15.

A screenshot of a public infographic developed as a group project for
a class

One student submitted a video (Figure 16) they created to include within a larger group
PowerPoint project.

Figure 16.

A screenshot of a video developed as a component of a larger group
PowerPoint presentation
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One student submitting a PowerPoint artifact and also shared a detailed explanation of
their intended purpose for selecting PowerPoint and their struggles with the tool.
The task was to include seven words or fewer per slide, since our professor
wanted us to be speaking French extemporaneously, and not reading from the
screen.
Because of that restriction, I had to create an almost entirely image-based
presentation, using words only for the titles of each section and for displaying
various unfamiliar terms. To keep things cohesive, I used a total of six
background images to correspond to the six different categories of research. Also,
because a slide stuffed with busy images isn't always the easiest to look at and
understand, I decided to present one image at a time, and only proceed to the next
when I was done talking about the previous one. That way, my audience could
focus on only the image I was using to illustrate my point, and not becoming
distracted by all the visual noise around them. By the time I was done with each
slide, the potentially chaotic patchwork of imagery could represent a cohesive,
meaningful whole.
To do this, I relied heavily on PowerPoint's animation feature, a much more
convenient alternative to creating a new slide for each tiny change - e.g. slides 714, which I think I had trouble using the animation feature with and ended up just
relying on the old-school method. What I wanted to accomplish with slides 15-34
was maybe a little beyond the scope of animations, as well, since I wanted to
display only one image and make the others disappear for the moment. So
although it had its hiccups, I learned a lot about how useful the animation tool can
be for adding elements within a slide itself, and in the end cleared up the clutter of
the hundreds of slides I may have had without it.

One student shared a website they created using HTML and CSS as part of a computer
and information systems class (Figure 17).
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Figure 17.

A screenshot of a public website developed with HTML and CSS for a
class

One student shared an Excel document (Figure 18) used to “give [information] a cohesive
look.”
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Figure 18.

A screenshot of one sheet in an Excel project used to display
information

Team-based Learning in Digital Environments.
Prompt: “Reflect/explain your learning experiences in online discussions and
online group projects.” Three students submitted qualitative artifacts to the team-based
learning in digital environments DLD. Two of the respondents referenced collaboration,
with one highlighting Google Drive as being instrumental for working on projects, and
another expressing the benefits of group work,
“I personally feel I learn more in group discussions and projects because in
groups, it is not just my mind that is thinking on a topic. I feel this allows various
viewpoints to be mentioned and an entire new way of thinking to emerge.”
Text reflections and explanations also reflected benefits for planning, time management,
and leadership. One student noted, “I have liked learning online and online group projects
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because I am busy with my schedule it helps me be more effective with the time I need to
complete the task.”
Another student submitting qualitative data for the processing and presentation of
information DLD included a group PowerPoint and group infographic. While these
artifacts have a greater affinity for the processing and presentation of information DLD,
they are mentioned here as well because the student indicated they were group projects
for a class presentation.
Awareness of Digital Integrity.
Prompt: “Provide reflection/explanation regarding active steps you take to avoid
and/or proactively address ethical issues online.” Two students submitted text artifacts to
the awareness of digital integrity DLD. Concerns related to copyright included in both
text reflections address the legal and ethical issues representative of this domain. One
student reported the following:
Because I used to pirate a lot of content in middle school, I am well aware of
copyright issues when it comes to movie, video, and program files. I remember
when SOPA emerged and got scared as Megaupload closed and the likes.
The other student indicated: “I am sure to bookmark [resources from the web] and cite
them in my paper if I am using a concept or idea from that webpage.”
Two other students submitted qualitative data for the processing and presentation
of information DLD that included: a works cited page, and an explanation of artifacts
used in a group project. The attribution of sources for these projects fits well in the
awareness of digital integrity DLD. As one participant explained,
“I created this video to be included in a group Ecology/Sustainability class as an
element of a larger PowerPoint presentation. Most audiovisual aspects were
public domain. Content creators of other visual elements were attributed in the
PowerPoint.”
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In addition, two students submitted qualitative data for the social responsibility
DLD that included reference to legality. They stated, “You shouldn’t use [social media]
for illegal purposes” and “I do not engage in illegal downloading since it is not ethical.”
These artifacts share properties within the awareness of digital integrity DLD and are,
therefore, referenced here.
Social Responsibility.
Prompt: “Reflect/explain on your actions regarding your social responsibility.”
Five students submitted text artifacts to the social responsibility DLD. Ethics and
appropriate use of technology were concepts repeated most frequently (N=3). The
importance of active participation against cyber bullying and illegal behaviors, and
respecting others were concepts repeated more than once. Four participants’ responses
are included here.
“To me, my social responsibility is to not cyberbully in regards to social literacy.
Being an active participant in several platforms of social media it is important for
me to stand up for people when they are being degraded via internet and be
constantly aware of how my words and comments online can be taken.”
“I feel that I act very responsibly on social media. I do not post things that would
be considered rude or inappropriate to others. In fact, I hardly post at all! When I
do, it is photos on Instagram. Even when doing this, I am very careful that the
photos I post and captions I use will not reflect negatively on myself or anyone
else in the photo to ensure that others will not be offended by any content and that
it will not affect my ability to get a job. Thanks!”
“For me, social responsibility is imperative since it is so easy to forget the impact
that our actions have. That being said, I actively try to make sure that the things I
post on various social media platforms are appropriate.”
“Being responsible on social media is of the upmost importance. Your social
media is an extension of you… Nowadays employers actually look at your social
media because they often show ones true character.”
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Summary of Conceptual Organization.
In summary, students provided qualitative artifacts to all but one of the DLDs,
information validation. While the artifacts from 27 cases were easily organized within the
remaining six DLDs, six student artifacts included properties significant to multiple
DLDs. Five of the six cases included properties relevant to awareness of digital integrity.
These five cases shared properties with three other DLDs (one with information
management, two with social responsibility, and two with processing and presentation of
information). One case shared properties between team-based learning in digital
environments and processing and presentation of information. Figure 19 represents the
overlapping features described here. Each circle is sized proportionally to the number of
cases with overlapping features representative to that particular DLD. Black lines
represent cases.

Figure 19.

Cases with properties overlapping multiple DLDs. Circle size
proportional to number of cases
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Data Driven Analysis
A systematic data-driven analysis supported the abstraction of concepts that
ultimately resulted in the emergence of a category separate from the conceptual
organization of the DLDs. This category, emotion, appeared in 15 of the of the 27 cases.
All but one of the 15 students shared positive emotions. Six students presented
care/concern and four students presented confidence in their submissions. Only fear
emerged as a negative emotion. Figure 20 shows the nodes used in NVivo to code these
emotions.

Figure 20.

A screenshot of nested nodes within NVivo for emotion

Included below are quotes from the qualitative data where this researcher observed
specified negative and positive emotions.


Scared – “I remember when SOPA emerged and got scared as Megaupload closed
and the likes.”



Like online learning – “I have liked learning online and online group projects
because I am busy with my schedule it helps me be more effective with the time I
need to complete the task.”
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Reduces confusion – “I make sure to save all my work for that class in the same
place so I am not confused about where the file is later.”



Like organization – “I like being really organized.”



Like groups – “I personally feel I learn more in group discussions and projects
because in groups, it is not just my mind that is thinking on a topic. I feel this
allows various viewpoints to be mentioned and an entire new way of thinking to
emerge.”



Confident – “I am the Media Team leader for Minds Matter, a campus
organization th[at] promotes mental health. I oversee the social media pages, but
my leadership position also requires me to work with leaders on the other teams
as well as with the group president. As we only meet once a week, the majority of
our communication takes place over e-mail and instant message, however, I have
never had a problem with miscommunication. Cloud storage spaces like Google
Drive are also instrumental to our group, as it allows us to collaborate on projects
outside of meetings.”



Care-concern – “To me, my social responsibility is to not cyberbully in regards to
social literacy. Being an active participant in several platforms of social media it
is important for me to stand up for people when they are being degraded via
internet and be constantly aware of how my words and comments online can be
taken.”
Artifacts representing confidence bridged three DLDs: information management,

processing and presentation of information, and team-based learning in digital
environments. Artifacts representing care/concern bridged two DLDs, awareness of
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digital integrity and social responsibility. Interestingly, all five of the students submitting
digital artifacts to the social responsibility DLD expressed care/concern. Figure 21 shows
each of the emotions presented according to their respective DLDs.

Figure 21.

Representation of emotions within respective DLD
Summary

The quantitative data set (N = 125) met the sample size expectation for this study,
and the descriptive statistics of the demographics of the data set were in line with the
demographics of the target population of first year students at Messiah College.
Reliability of the seven DLDs were acceptable for all but one DLD. Only information
management received an unacceptable reliability score of  = 0.53. All other DLDs
received acceptable reliability scores between  = 0.87 and = 0.94. Scores were highly
concentrated on the positive end of the scale for all DLDs having an acceptable
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reliability. These DLDs presented an interquartile range of one and a median of four
(somewhat agreeable) or five (strongly agreeable).
The qualitative data set (N = 27) offered artifacts for all but one of the DLDs,
information validation. Digital artifacts included in this data set offered evidence of
students understanding of each of the DLDs represented. These data reveal the
complexity of digital literacy, as six cases offered artifacts with properties relevant to
multiple DLDs. Emotion emerged as its own category from a systematic data-driven
analysis of these digital artifacts. Emotion appeared in all but the information research
and retrieval and information validation DLDs. Care/concern, and confidence emerged
across multiple DLDs.
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CHAPTER FIVE: SYNTHESIS, INTERPRETATIONS, AND
FINAL THOUGHTS
The acceleration of information and communications technologies (ICTs) over the
last half of the 20th century and initial decades in the 21st century is facilitating a shift in
nearly all socio-cultural elements around the globe (Jenkins et al., 2006; UNESCO,
2016). It is essential for institutions of higher education to align their institutional
frameworks with society’s emerging realities (Ewell, 2015). The purpose of this study
was to support Messiah College in its efforts to align its guiding principles with the
socio-cultural environment by measuring first year students’ digital literacies.
This exploratory study followed an embedded mixed methods design, including
quantitative and qualitative components within one traditional design (Creswell, 2012;
Creswell & Plano Clark, 2011). First year students at Messiah College participating in the
study completed a survey that began with a primary quantitative component and ended
with a supplementary qualitative component. The quantitative component, provided by
Kurtz and Peled (2016), includes 54 performance statements organized among seven
digital learning domains: (a) information research and retrieval, (b) information
validation, (c) information management, (d) processing and presentation of information,
(e) team-based learning in digital environments, (f) awareness of digital integrity, and (g)
social responsibility. First year students at Messiah College participating in the study
rated themselves on a five point Likert-type scale for each of the 54 performance
statements. Analysis of the quantitative data sets produced descriptive statistics for each
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DLD. The supporting qualitative component, provided opportunities for respondents to
submit digital artifacts demonstrating their digital literacy. Qualitative content analysis of
the qualitative data set: (a) provided additional insights to students’ understanding of each
DLD, (b) demonstrated digital literacies complexity; and (c) presented an additional
relevant category, emotion. A synthesis of the results of these independent analyses
follows. Researcher interpretations and final thoughts complete Chapter five.
Synthesis of Quantitative and Qualitative Components
A synthesis of the quantitative and qualitative results provides for a more detailed
assessment of Messiah College’s first year students’ digital literacy. Details of this
synthesis of the quantitative and qualitative components begins with the DLD reported as
the students’ strongest digital learning domain, social responsibility; and concludes with
the DLDs reported to have a relatively lower combined assessment.
Social responsibility was the only DLD with quantitative results producing
positive responses over 90%. In addition, five digital artifacts supplied qualitative data
representing students’ strength in this area and established connections to other DLDs.
Students’ attitudes demonstrating care and concern about their: (a) appropriate use of
technology, (b) active participation, and (c) respect for others when engaging in digital
environments were evident. The combined results for this DLD produced the strongest
assessment relative to the combined results of all other DLDs.
The quantitative results for the awareness of digital integrity and processing and
presentation of information produced positive responses between 80% and 90%. In
addition, the digital artifacts supplied for these DLDs demonstrated students’ strengths in
these areas and established connections to other DLDs. Students’ levels of confidence
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were evident in their descriptions of multimedia productions, and they presented both
positive and negative emotions related to the legal and ethical issues of awareness of
digital integrity.
Combined results for information management and team-based learning in digital
environments were not as strong as results for social responsibility, awareness of digital
integrity, and processing and presentation of information. To begin, the quantitative
results for information management were not reliable, and the digital artifacts submitted
for this DLD, while numerous, did not present a strong sense of understanding regarding
file storage and back-up options. While students’ confidence and positive emotions were
apparent in the digital artifacts submitted for team-based learning in digital environments,
demonstrating the benefits of collaboration and group work, the quantitative results were
lower than all other DLDs, with positive responses between 70% and 79%.
Finally, combined results for information research and retrieval and information
validation produced a relatively lower assessment as compared to all other DLDs. While
quantitative results for both DLDs produced positive responses between 80% and 89%,
qualitative results (supporting digital artifacts) were lacking. Information research and
retrieval received only one artifact, and no emotion or further connections to other DLDs
were apparent. Information validation did not receive any digital artifacts. Reduced
engagement with the qualitative component of the study in these DLDs is of particular
interest, and addressed further in the final section of this chapter. Figure 22 combines
these quantitative and qualitative results for each DLD in summary format.
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Figure 22.
Summary of combined quantitative and qualitative results for each
DLD. Positive response equals the combined percent for Somewhat-agree and
Strongly-agree responses. Emotions are positive except for fear
Interpretations
Independent results of the quantitative and qualitative components of the study
are reveling. The quantitative analysis shows Kurtz and Peled’s (2016) instrument
produced a reliable assessment for all but one DLD, information management. For all
DLDs with acceptable reliability, students assess themselves highest in social
responsibility with a 90% positive rating, and lowest in team-based learning in digital
environments with a 77% positive rating. Students rated themselves in all other DLDs
between 80% and 89%. The conceptual organization and data driven analysis of the
qualitative data revealed evidence of digital literacies complexities as indicated by the
many overlapping features that exist among multiple DLDs. In addition, emotion
emerged as a category relevant to the majority of the DLDs, offering another layer of
complexity. Yet, it was though the synthesis of the two components of the study that a
detailed assessment of first year students’ digital literacy emerged.
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Prioritizing the DLDs according to the synthesized assessment for each DLD
(Figure 22) informs Messiah College of emerging realities where additional programing
may help support and improve students’ digital literacies (Ewell, 2015). Information
research and retrieval and information validation emerged as DLDs with the highest need
for focused programming. Information management and team-based learning in digital
environments emerged as areas where students self-report success. Yet, continued
campus conversations and programming related to file storage and methods for
improving group work in digital environments could improve students’ competencies in
these areas. Processing and presentation of information, awareness of digital integrity,
and social responsibility emerged as DLDs where students need the least amount of
support. Current campus programing and culture likely already establish a positive
context for these areas.
Table 5.1 displays the DLDs in prioritized order. Prioritizing the DLDs in three
tiers places information research and retrieval and information validation in tier one,
needing the most institutional attention/resources. This prioritization places information
management and team-based learning in digital environments in tier two; and processing
and presentation of information, awareness of digital integrity, and social responsibility
in tier three, needing the least institutional attention/resources.
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Table 5.1

DLDs Synthesized Assessment Prioritized
Digital Learning Domains

Tier 1
High
Priority

Information research and retrieval
Information validation
Information management

Tier 2
Team-based learning in digital environments
Processing and presentation of information
Tier 3
Low
Priority

Awareness of digital integrity
Social responsibility

Final Thoughts
This section begins with final thoughts on the results of this research, followed by
a review of this study’s thoroughness, generalizability, and usefulness to the educational
community. A consideration of future research opportunities concludes this section.
Results
Qualitative results validated some, but not all, quantitative results for the seven
DLDs. While the qualitative results supported the quantitative results for social
responsibility, awareness of digital integrity, processing and presentation of information,
and team-based learning in digital environments, the lack of qualitative data for
information validation challenged the quantitative results for this DLD. It is interesting
that while students rated themselves strongly on information validation, not one student
provided a digital artifact to this DLD. For this reason, information validation emerges as
an area of primary concern where institutional prioritization for programming is vital.

89
Was the prompt: “Link to or screenshot of resource with reflection/explanation of how
you evaluated the reliability and credibility of the information” too difficult a task? How
are Messiah College’s first year students evaluating the reliability and credibility of
information? This competency can be learned, but it takes effort to be mindful of
information and representations (media) to filter the irrelevant information that is so
prevalent in today’s society (Gilster, 1997; Rheingold, 2012). Improving programming
related to analysis, evaluation, reflection, and problem solving will support efforts to
improve in this area (Gilster, 1997; Hobbs, 2010).
Qualitative content analysis uncovered a category separate from, yet relevant to,
the seven DLDs . Quite to the surprise of this researcher, emotion emerged as a separate
category. Driven by methodological assumptions that focus on the details of a study more
than the perspectives of the participants (Creswell, 2013), and working pragmatically
through this study’s methods, this researcher was not looking for and did not expect to
see emotion emerge. It is, therefore, believed to be important to the topic of digital
literacy and addressed further here.
Kim and Pekrun (2014) acknowledge the reciprocal influence emotions have
with: (a) cognitive processes and strategies, (b) decision making, and (c) motivation, yet
address the need for further research. They state, “further research should continue to
develop a design framework for cultivating learners’ positive emotions and thereby
motivation to learn and perform better in the area of emotions” (Kim & Pekrun, 2014, p.
72). For now, with emotion emerging as a relevant category, it is important for Messiah
College to consider students’ emotions when establishing programming to advance
learning in any of the DLDs.
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Generalizability
This exploratory mixed-methods design was well suited to respond to the research
questions posed for this study. Data collection processes yielded sufficient data sets for
the quantitative (N = 125) and qualitative (N = 27) components, improving the rigor of
this study. Likewise, triangulating independent results in the final analysis improved the
reliability and validity of this study (Creswell & Plano Clark, 2011), providing an
informative response to both research questions.
This study is specific to Messiah College’s first year students, and is not,
therefore, generalizable to all students or other schools. “Despite these limitations, the
data yield important findings that can be used to guide future [studies]” (Creswell &
Plano Clark, 2011, p. 405). The results can inform other institutions of higher education
interested in similar goals associated with digital literacy. In addition, this study expands
the limited research currently available on the assessment of digital literacies (Literat,
2014; Mills, 2010), thus extending the research on the assessment of digital literacies in
the field of education as called for by Ainley et al. (2016), Rheingold (2012), and
UNESCO (2016).
Future Research
Further testing to develop Kurtz and Peled’s (2016) instrument assessing digital
literacy is encouraged. Reducing the number of performance statements overall,
specifically with awareness of digital integrity, would reduce the amount of time it takes
to complete the self-assessment. In addition, because this study calculated a Cronbach’s
Alpha less than 0.7 for information management further testing and/or revisions to the
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performance statements for this DLD is encouraged. Finally, future mix-methods studies
on the assessment of digital literacies are encouraged.
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Script

Read by faculty teaching CCC courses:
“A research study is being conducted on digital literacy. Digital literacy includes social
responsibility, the ability to validate information and work collaboratively to share new
knowledge using multiple systems and formats available in this digital age. Susan
Shannon, the Director of Learning Technology Services at Messiah College, and doctoral
candidate at Boise State University is asking participants to complete a survey that will
take approximately 15 minutes.

If you would be interested in participating in this survey, you may access the survey in
the Modules section of this course, or you may access the survey from a forthcoming
Announcement that will include a link to the survey.

If you are not interested, you may disregard the Announcement on Digital Literacy.”
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Post Card (Front)

Post Card (Back)
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112
Announcement

Greetings,
My name is Susan Shannon. I am the Director of Learning Technology Services
at Messiah College, and a doctoral candidate working with Dr. Chareen Snelson at Boise
State University. We are conducting a research study about digital literacies. Last week in
your CCC course you received an invitation to participate in this research. Thank you to
those who already participated!
For everyone else, I am emailing to ask if you would like to take about 15 minutes
to complete a survey for this research. Participation is completely voluntary and your
answers will be anonymous.
If you are interested, please learn more from the video introduction and access the
survey using the links below:



Video Introduction (1:41)
Survey Instrument

If you have any questions, please do not hesitate to contact me
(sshannon@messiah.edu) or Dr. Chareen Snelson (csnelson@boisestate.edu).

Thank you for your time.
Susan Shannon
Doctoral Candidate
Boise State University
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Cover Letter
A Mixed Methods Assessment of Digital Literacy in Higher Education
Susan Shannon, a graduate student at Boise State University and Director of Learning
Technology Services at Messiah College is conducting a research study on the digital
literacies of first year students at Messiah College. Students in this course are being asked
to complete this survey because most of you are first year students.
Participation is voluntary. The survey will take approximately 15 to complete. You must
be at least 18 years old to take this survey.
This study involves no foreseeable serious risks. We ask that you try to answer all
questions; however, if there are any items that make you uncomfortable or that you
would prefer to skip, please leave the answer blank. Your responses to the selfassessment rating scale are anonymous. No personal identifying information such as
name or email address is collected.
Digital media files and associated reflections/explanations participants provide to the
study demonstrating their digital literacy are not expected to include any data that is
considered private or sensitive. Digital media files and explanations may be emailed to
the researcher directly through Outlook or anonymously using an email application on
your phone or Outlook client on their laptop. Students selecting the direct email option
will not be anonymous. If a participant submits a digital file, reflection, or explanation
with personal identifiers, anonymity cannot be maintained. However, confidentiality will
be maintained. All responses will be secured in password protected systems. The
researcher will not disclose participant’s identities.
If you have any questions or concerns, feel free to contact Susan or her faculty advisor:
Susan Shannon
Doctoral Candidate
Educational Technology
susanshannon@u.boisestate.edu

Dr. Chareen Snelson
Associate Chair & Associate
Professor
Educational Technology
csnelson@boisestate.edu

If you have questions about your rights as a research participant, you may contact the
Boise State University Institutional Review Board (IRB), which is concerned with the
protection of volunteers in research projects. You may reach the board office between
8:00 AM and 5:00 PM, Monday through Friday, by calling (208) 426-5401 or by writing:
Institutional Review Board, Office of Research Compliance, Boise State University, 1910
University Dr., Boise, ID 83725-1138.
If you would prefer not to participate, please do not complete the survey. If you
consent to participate, please complete the survey.
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Flyer

VOLUNTEERS WANTED
FOR A RESEARCH STUDY
Assessing Digital Literacies in Higher Education
Are you over the age of 18 and currently in your first year at Messiah College? We are
conducting a research study about digital literacy and looking for your input!
The purpose of this research is to support Messiah College at it attempts to revise its
college wide educational objectives. Baseline data from this study will be valuable to the
College as it works toward building educational outcomes that are in sync with today’s
digital and socio-cultural landscape.
The survey includes three parts:
1. Demographic information
2. A five level Likert-type scale for 54 performance statements divided into seven
digital learning domains offering choices from strongly disagree to strongly agree.
3. An area for you to upload digital files you believe demonstrate your digital
literacy and provide reflection and/or explanation.
This survey will take approximately 15 minutes to complete, and is open to students
age 18 or older in their first year at Messiah College.
There are no risks associated with this research. Your participation will improve the
results of this study which will provide a measurable and detailed interpretation of
Messiah College's first year students' digital literacies, supporting efforts to improve
learning opportunities.
A personalized report indicating participants’ personal choices (mean score) for each
performance statement is automatically generated at the end of the survey. This report
may be exported and saved by the participant as a PDF.
This research is conducted under the direction of Dr. Chareen Snelson, Associate
Chair & Associate Professor at Boise State University.
(IRB number: #555-SB13-111)
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Mass Email
Any questions regarding this mass email may be directed to Susan Shannon at Ext.
2496 or sshannon@messiah.edu.
To All First Year Students:
Greetings,
My name is Susan Shannon. I am the Director of Learning Technology Services at
Messiah College, and a doctoral candidate working with Dr. Chareen Snelson at Boise
State University. Thank you to those who already participated in the research on digital
literacy!
For everyone else, this is my final communication asking if you would like to take about
15 minutes to complete a survey for this research. Participation is completely voluntary
and your answers will be anonymous.
If you are interested, please learn more from the video introduction and access the
survey using the links below by March 5:
https://www.youtube.com/watch?v=5ioDWpKw9EQ&feature=youtu.be
https://messiah.qualtrics.com/SE/?SID=SV_dbTi5rSmv1z8NcV
If you have any questions, please do not hesitate to contact me
(sshannon@messiah.edu) or Dr. Chareen Snelson (csnelson@boisestate.edu).
Thank you for your time!
Susan Shannon
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Organized Packet of Materials Delivered to Faculty

Sample Email to Faculty Members
Hi Faculty Name!
I’m conducting research on digital literacy in higher education. My target
population is first year Messiah College students over the age of 18. I’m recruiting
students from all CCC sections for this research.
I will personally deliver some recruitment materials to your CCC classroom (K
113) on Wednesday just before 12:40pm. You will receive:



postcards (for your students)
a faculty script (a printed copy for you)

I’m asking all CCC faculty to pass out the post cards and read the script to their
classes this week.
Here is a preview of the script for your reference.
CCC Professor Script
“A research study is being conducted on digital
literacy. Digital literacy includes social responsibility, the
ability to validate information and work collaboratively to
share new knowledge using multiple systems and formats
available in this digital age. Susan Shannon, the Director of
Learning Technology Services at Messiah College, and

121
doctoral candidate at Boise State University is asking
participants to complete a survey that will take
approximately 15 minutes.
If you would be interested in participating in this survey,
you may access the survey in the Modules section of this
course, or you may access the survey from a forthcoming
Announcement that will include a link to the survey.
If you are not interested, you may disregard the
Announcement on Digital Literacy.”
Thank you for supporting my recruitment efforts!
I’ll see you Wednesday.

122

APPENDIX J

123
Self-assessment Survey Instrument
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Descriptive Statistics for Page Time Submissions for Each DLD
Closer inspection of page submission times for each DLD revealed mean scores higher
than respective median scores, indicating positively skewed distributions. The skewness
statistic and visual inspection of histograms and box plots for page submission times
confirm a positive skew for each DLD. Descriptive statistics, histograms, and box plots
of page submission times for each of the seven DLDs are presented here. All outliers and
extreme values exist on the high end of page submission times, not the low end. It can be
expected that students may have been distracted during the survey and come back to it at
a later time to finish. These cases were not screened.
Descriptive Statistics of Response Times (sec.) for Each DLD
Digital Learning Domains

M

Mdn

SD

Skewness (SE)

Information Research and Retrieval
(N=131)

67.7

50.8

110.5

9.7(0.21)

Information Validation (N=129)

32.0

26.4

26.2

4.0(0.21)

Information Management (N=129)

14.5

12.0

9.3

3.1(0.21)

Processing and Presentation of
Information (N=129)

44.2

38.8

33.3

4.3(0.21)

Team-based Learning in Digital
Environments (N=129)

43.9

35.8

28.3

2.3(0.21)

Awareness of Digital Integrity (N=128)

292.5

57.8

2546.7

11.3(0.21)

Social Responsibility (N=128)

20.1

13.7

31.2

8.5(0.21)

Notes: PS = performance statement
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Box plots for page submission times in seconds for 7 DLDs. The most extreme value on
the high end for the first, sixth, and seventh DLD were eliminated to produce a clearer
presentation of results on low end.
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Boxplots of all Performance Statements for each DLD
Within the boxplots displayed here, a heavily weighted black cross bar identifies the
median, a blue area identifies the interquartile range, and small circles and asterisks
identify outliers and extreme values respectively with corresponding case numbers. Each
boxplot represents student responses to rating scale (1-5) for each performance statement
within each DLD.
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